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I HarrEND to be 3 a 2 
months ago, with a foreign gentleman 
of diſtinguiſhed knowledge and abilities, 
on a circumſtance which is obſerved by 
every foreigner, who is capable of making 
obſervations, and of which every native, 
whoſe information. extends beyond the 
productions of his own country and one 
or two among the ſwarm of Pariſian jour- 
nals, muſt be ſufficiently ſenſible: I mean, 
on the very flow and imperfect manner 
in which the improvements of literature 
and ſcience, that are made in ſeveral coun- 
tries abroad, become generally known in 
England; ane to the accidental occur- 
rence of this ſubject, the preſent publica- 
a 3 tion 


tion entirely owes its riſe. The train of 
ſuch a converſation would naturally lead 


us to recollect many names, among the 


philoſophers of Germany and Sweden in 


particular, of whom it may be ſaid, almoſt 


in the ſtrict acceptation of the terms, 
"Ups; & lo ov du,, woe T1 Luer 


EY whoſe contributions to the ſum of 
human knowledge, the Authors and Pro- 
feſſors of Britain „ how confident ſoever 


of their own ſuperiority, might find it 
no diſadvantage to be better acquainted 
than they in general appear to be. 


In a review of this kind, it was im- 


poſſible to leave, unnoticed, the merits 
of that original genius, whoſe eſſays are 


collected into this volume, and concern- 


ing whom it was well obſerved to me by a 


near relation of Bergmann, that the greateſt 


of BERGMANN's diſcoveries was the diſcovery 
of SCHEELE. It was not long before [learn- 
ed, during a continuance of our conver- 


farion: that my friend had, lying among 


his papers, moſt of the following eſſays, 


which he had been e to tranſlate, 
at 


n r "ox 
2 8 rm 
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at different periods, in Sn 0 of 
the ſolicitations of different perſons, who 


were eager to obtain fuller information 


concerning them than could be had from 


any Engliſh book. I was no ſooner appri- 
ſed of this treaſure, than I became deſi- 
rous of Jaying it open to public acceſs; 


and accordingly offered, when he heſita- 


ted, becauſe the tranſlation was, for the 
moſt! part, written when his acquaintance 
with our language was very imperfect, 
and muſt therefore be altogether unfit 
for the preſs, to reviſe and correct it as 
well as circumſtances would permit. And 


in performing this taſk of minute dili- 


gence, I have not contented myſelf with 
a bare: peruſal of the manuſcript, but 
have almoſt conſtantly compared it 'with 


two German tranſlations, one by Profef- 
ſor KAESTNER of Gottingen, which is by | 

no means free from inaccuracies and miſ-— 

takes, and the other by Dr CreLL or 


| ſome of his coadjutors, which, though for 


the ſake of brevity, ſome parts of diffe- 


rent papers are omitted, and others a- 
5 be I have found very exactly to 
e | 


— 
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convey the author's ſenſe. Hence, al- 
though the moſt careleſs reader of the 
following pages will undoubtedly be of- 
fended with many harſh, conſtructions, 
and many phraſes of foreign growth, yet 
1 hope with ſome, confidence, that. few 
obſcure paſſages will occur, and ſtill few- 
er in which the meaning of the original 
has been miſrepreſented. The 3 which 
I have juſt mentioned, have enabled me 
to exhibit a faithful tranſlation; but in 
order to have ſtood any chance for 
attaining correctneſs of language, 1 
muſt have. tranſcribed the whole manu- 
ſeript, a labour to which I would never 
have ſubmitted, even if the various en- 
gagements which AFcupieg, my; time og 


1 have juſt 8 to nn 1 Wy 
fays, as the original; but the truth is, 
as I have been credibly informed, and it 
is a curious circumſtance, that Mr Scheele 
tranſmits his communications to the 
Stockholm Academy of Sciences, not in 
Swediſh, but in German, a native lan- 
Sage, 


PREFACE is 


. 


in the Tranſactions. This may perhaps 


account for the obſcurity of one or two 


paſſages of no great moment, which I am 
obliged to leave as 1 found them, not be- 


ing able to clear them up by the help ei- 


+ of the German or the French tranſ- 
lation, as it occurs in the Journal de Phy- 


fue. Theſe paſſages, which are, I 
think, not above two in number, L in- 


tended to point out to the reader; but I 


dit {cover them, + 


1 have; moreover, wade FOR a 
r as the papers of Mr Wiegleb and 
Mr Meyer, together with thoſe both of the 


author and of Dr Crell, which occur at the 


end of the volume, and are chiefly taken 


from the moſt: excellent of modern Jour- | 
nals. Other ſources, too, would perhaps 


have afforded-other additions to the au- 
thor's diſcoveries and corrections of his 
opinions; but having ſo lately annexed 
to W 8 DISSERTATION ON E- 


 LECTIVE 


guage, from which they are trandlared - 
by ſome Member, in order to be inſerted _ 


5 noglected to note them, and « cannot now 


» x * % 1 : [ * 2 ® 
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LECTIVE' ATTRACTIONS, much of what 
it would have been proper to obſerve con- 
cerning Mr Scheele's experiments and 
deductions, as far as I am acquainted 
with it, I chuſe rather to refer to that 
publication, than repeat the ſame things 
in the preſent. I know not whether it 
can now be neceſſary to put any reader 


on his guard againſt the notions concern- 


ing the compoſition of HEAT which run 
through moſt of the eſſays, and are em- 
ployed to explain the phænomena of phlo- 
giſtic proceſſes, as they have been deno- 
minated—phznomena, perpetually recur- 
ring in the operations of chemiſtry. Yet 
erroneous as this theory certainly is, it 
required for its formation no common 
talents; it is among the moſt ſtriking 
proofs of a genius for diſcovery, and im- 


plies nothing leſs than accuracy of ob- 


ſervation, and equal ſagacity and bold- 
neſs in deducing concluſions. The ne- 


ceſſity of ſome body, which ſhould ſup- 


ply both pure air and phlogiſton, had ne- 
ver been ſo clearly ſtated, nor had this 
principle been applied in a ſyſtematical 


manner, 


——— ů ——— w?43——ů— — 


| manner, to account for: 3 appearances. | 
The reader needs only to ſubſtitute wa- 
TER for HEAT, and all will be conform- _ 
able to the moſt accurate experiments 
with which we are even yet acquainted. 
Had the author but fortunately fixed up- 
on another element, as it was ſuppoſed to 
be, his view of chemiſtry would perhaps 
have been as juſt as it was extenſive. But 
what analogy led to this? and who, with- 
out the moſt direct experiments, would 
have allowed himſelf to imagine, that 
water was more nearly allied to phlogi- 
ſton than heat? I know indeed, that 
this great diſcovery, confirmed as it has 
been by ſeveral philoſophers “, countenan- 
ced by all the phænomena which appear 
in the leaſt connected with it, and, with 
a fate very different from that of moſt of 
the great advances in ſcience, ſeeming at 
once likely to meet with univerſal recep- 
tion, without cavil or contradiction, has 
been lately called in queſtion. But if 

„ Warr, PrizsTLY, Lavoisigr, even Mr Kik- 
WAN, while he maintains an hypotheſis ſeemingly 99 
inconſiſtent with it, ſeems to admit it. 
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the account of Mr Fontana's experi- 


ments, which has lately been given in a 
French Journal (Journ. de Phyſ. Septem- 
bre 1785) be not exceedingly defective, 


it is certain that they do not in the ſmal- 
left degree tend to invalidate the conclu- 


ſions of Mr Cavendiſh. They only ſhew, 


that Mr Lavoiſier has formed ſome opi- 
nions N too much de non oth 


The printer Newark ſufficiently intimates 


this defign of continuing this collection. 
At preſent, there are but few materials for 
a ſecond volume. The continuation of 
the experiments on Prufffan blue, and 
a few other papers of very recent date, be- 
ing, I believe, all that the author has 


publiſhed, except the contents of this vo- 
lame; and the Treatiſe on Air and Fire. 


I can only therefore promiſe to gratify 


the impatience of the public as ſoon as 
poſſible, and ſhall be willing to publiſh 
the ſecond volume in three or four diffe- 


rent parts, of which the firſt ſhall appear, 
as ſoon as the author himſelf ſhall have 
ſupplied materials for a few ſheets. 
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The eſſays of Mr 8 have been 
lately publiſhed in France, with notes by 
Mr Morveau; but as I have not hitherto 
been able to procure that tranſlation, I 
could not borrow any aſſiſtance from it; 
but whatever it contains, more than the 
preſent, of uſeful or curious matter, ſhall 
be added i in the ſecond volume. ; 


| THOMAS BEDDOES. 


EpinBurcn, Feb. 12. 
e 


: 


P. S. Having fortunately procured the 
ſecond part of the paper on Pruflian 
blue fince this preface went to the preſs, 
I have ſubjoined it at the end of the pre- 
ſent volume, that the reader might not 
be left in a diſagreeable ſtate of ſuſpenſe _ 
by the half-finiſhed diſcuſſion of ſo it It.” 
refuſing a ſubject. W 
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SLUOK mineral is a kind of edi 
= = eſpecially remarkable on account of 
- the beautiful phoſphoric light which it 
8 ields in a dark place, when it has been 
Fete But its conſtituent parts are as : 
yet little known. In order to diſcover 
them, I made ſeveral experiments with 
this ſubſtance: I made uſe of my Gr 
one of a green colour, at G 
| e and a white e oe Gifler i in 
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EM is well 8 that Boni mine- 
| ral, after having been once thoroughly 
8 heated, loſes its power of becoming phoi- 
if phoric for ever after. In order to find 
out whether it thus loſes any of its con- 
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ſtituent parts, I 1 three ounces in 


ty a covered. crucible to a ſtrong fire, ſo that 


it was thoroughly heated. It Serre ieee, 

as ſoon as it grew red hot, with a loud 
noiſe, very like common ſalt. I took it 
out of the furnace, and found, after it 
was cooled, that it had loſt hardly any of 
its weight, and that it appeared in eve- 

ry reſpect like fluor mineral which had 
not been burnt, only that it, 1/, Neither 


ſhowed any ſigns of decrepitation nor phoſ- 


phoreſcence, on being heated anew ; _ 2dhy, 
1 —＋4 it was more friable than before; and 

„That the green ſort had become red- 
and the white bag loſt its Oy 


Gy 111. 


1 ai a piece 4} fluor * to mac 
phoreſcence, into cold water: It imme- 
diately loſt a great part of its light, re- 
taining,” however, ſome. glimmering for 
very near an hour. The ſame thing hap- 
pened when it was put into acids, inſtead 

of water; but the ſolution of fluor in 
acids, though made by boiling, ſhewed 
no kind of phoſphoreſcence. A piece of 
fluor, in its luminous ſtate, ſuſpended by 
means of a braſs wire in the vacuum of 
an air-pump, continued to emit light for 


about an hour, but it was faint eng 


"RE laſt half hour, 12 
nn 9 8 Iv. 
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The e experiments were mid 
20 1. order to nd whether the pro perty | 
of becoming phoſphoric could be reſto- 
red to the fluor, after it had Deen once 
loft. 11005208: to 2Þ R 2 i BS 74 
Fluor mineral chat had been thoro! Shly 
heated, was ſtratified with powder of 
charcoal | in a crucible, which, after being 
well cloſed, was kept hot fer K hours. 
It was then taken out of the fire, cooled 
and heated again, but no light appeared. 
Burnt fluor was expoſed to the ſunſhine 
for a whole day, and afterwards heated, 
with as little ſucceſs. I therefore con- 
clude, that its phoſphoreſcence does not 1 
Nen ges Row a ee N mat- 


I V. Ep # 4 on a F luor. 


1 eee two ounces of concentrated 
vittiolie acid upon the ſame quantity of 
fluor, which had been previouſſy powder- 
ed in a glaſs mortar, and then put into a 
retort, to which a receiver was adapted, 
and the juncture well cloſed with gray 
blotting . A gentle fire was then ap- 
plied; the maſs began immediately to ef. 
ferveſce and ſwell; inviſible vapours 3 
netrated every where through the joining 
N aa veſſels; and, towards the end of 


Az 5 che 
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the proceſs, white vapours th and form- 

ed a white matter on the whole internal 
ſurface of the receiver. The lute was ſo 
much corroded as to be quite friable be- 
tween the fingers, but its colour was un- 
changed. The maſs, remaining in the re- 


tort was as hard as ſtone, and could not 


l ee the, ar. 


| The 3 | ag was ama dl 

in the ſame manner, excepting only, that 
a quantity of diſtilled water was put into 
che recei ver before the operation. When 


tbe maſs, began to grow warm, and to 


ſwell, a vapour roſe, Which was conden- | 
ſed upon the ſurface of the water in the 
receiver, and formed juſt in the centre 
of it, immediately under the mouth of 
the retort, a white round ſpot: This ſpot 
- continually increafed, till it at laſt oc- 

cupied the whole e of the water, 
forming a pretty thick cruſt, which pre- 
vented the communication of the water 
with the new. vapours that eame over; 5 
therefore gently agitated the receiver, up- 


on which this cruſt burſt and fell to the 
bottom, and ſoon after a new cruſt like 
the former was produced. At laſt the re- 
ceiver, and ſoon; after likewiſe the retort, 
were become white in the inſide. As foon 
as the vapours ceaſed to riſe with a gentle 


fire, 


ON F LU OR 


fire, the veſſels were permitted to cool. 
Their internal farface was found much 
corroded. The liquid in the receiver was 
a mixture of water, and of an acid, which 

the vitriolic acid had expelled from the 
fluor. The great quantity of white mat- 
ter which had ſertled at the bottom during 
the n Wa Feen ahapon from ie by hs 
tration. TS TETETFLE) | FEE "F413 D; 
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The aaininę . was 
neduced to a — powder, and edulcorated 
with diſtilled water, till no veſtige of acid 
appeared. This lizivium was filtered, and 
a little evaporated by. boiling... In a o_— 
days time ſelenite was depoſited, with a 
little alum, weighing about two ſcruples., 
The lixivium was then evaporated anew, 
and its ſuperfluous acid ſaturated with ve- 
ene, aal ; hs CERT were 


3 5 
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| poration, became blue on the addition "of 
ted alkali. In both proceſſes, 
| (v. VI.) I uſed the green flnor. In order 
to know whether the —— of "—_— 
kind of fluor mineral ſhewed ſigns of: 
iron, I made an experiment with the white 
e pin * with concen- 
8 A 3 5 asd 
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i trated vitriolic acid in a crucible ; but no 

[ Pruſhan blue was obtained by means of 

the ſame phlogiſticated alkali ; the green 
colour therefore 1 is owing 1 to iron. 


47x, 
The remaining reſiduum of the for- 

mer diſtillation, after being perfectly edul- 
corated by means of diſtilled water, was 
boiled repeatedly with rain-water, until 
ſeven kannes of water were uſed, where 
by every thing ſoluble in water was diſ- 
ſolved, fince nothing was precipitated 
from the Jaſt water employed, by adding 
alkal: of tartar. The maſs now remain- 
ing was Z of the whole employed. It was 
reduced to fine powder, and calcined with 
acid of vitriol to dryneſs. In the begin- 
ning of this operation, a quantity of cor- 
roſive vapours were ſeparated from the 
maſs, which at the ſame time ſwelled con- 
ſiderably. After the veſſel was cooled, 1 

reduced the maſs to a very fine powder, 
boiled it in pure water, and found it en- 
tirely diſſolved. On part of this ſolution 
1 e. ſome cauſtic volatile alkali, which 
produced no precipitation ; but, by means 


5 was precipitated. | A kanne of the liquor, 
from which the precipitation was obtain- 


ed, yielded upon evaporation vitriolated 
WO The alkali, at the ſame 
e time, 


of alkali of tartar, true cdicuredas earth 
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time, decompoſed an earthy ſalt, (Genie) 
which was diſſolved in the water. The 
remaining fourth part, not ſoluble in wa- 
ter, was powder of fluor undecompoſed. 


Lic a 
Fluor, therefore, conſiſts principally of 
| calcareous earth, ſaturated with a pecu- 
lar acid; the nature of which we ſhall ' 
| inveſtigate hereafter. Pure clay, or, as it 
is generally called, earth of alum and iron 
ſeem to be accidental ingredients. The* 
following experiments will prove this oy * 
thetically. | 
I mixed diluted acid of fluor, obtained as 
in par. vi. with lime-water, upon which 
a white powder was immediately precipi- 
tated. When nothing more would preci- 
pitate, the water was found perfectly pure. 
The precipitate itſelf, though not of a 
cryſtalline form, proved however to be the 
ſame as fluor. It yielded phoſphoric light | 
when put upon a red hot ſtone in the” 
dark, melted by means of the blowpipe, 
and ſtill more readily by adding ſome , 
gypſum. And when this fluor, thus ar- 
Gbeially produced, was again decompo- 
ſed by means of vitriolie acid, it ſhewed 
| itlelf to be the ſame as che native. 5 


„ 


The white matter, which, during che 
Ac” procelles, 


i 
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proceſſes, (No. v. vI.) was depoſited in 
the receivers, after being well edulco- 
rated and dried, ſhewed the following pro- 
perties: 1. It was rare, friable, and white. 
2. It was not ſenſibly ſoluble in acids. 
It did not make a tough paſte with wa- 

ter, but was looſe and incoherent after be- 
ing dried. 4. It diſſolved by boiling in 
lizivium tartari, and the ſolution on cool- 
ing aſſumed a gelatinous conſiſtence. 5. In 
its pure ſtate it ſuffered no change in the 
ſtrongeſt heat; but, 6. When mixed with 
a little alkali of tartar, it frothed and 
boiled in a melting heat, and formed a 
1 7. This glaſs, with three parts of 
fixed alkali melted in the fire to a bluiſh 
maſs, which, when powdered and put 1n- 
to a cellar, firſt ad, and then be- 
came gelatinous. The acids precipitated 
a powder from it. 8. It diſſolved in borax 

”, eie any intumeſcence. Theſe ſeveral 
F en it to be filiccous carth. 


"2 X11, 


That this ſiliceous earth was formed 
during the proceſſes eee appears 
from ſeveral experiments. 8 
(%) I poured vitriolic acid upon poder- * 

ed fluor in acylinder of braſs, which was clo- 
ſed by an exact cover, after having ſuſpend- 
ed over the mixture an iron nail and a bit of 
e Two hours aa [ "_ 
| the 
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unchanged, '; I now moiſtened them, and 
ſuſpended them as before. The cover 


was put on again, and, being removed in 


two hours, I found the nail, as well as the 


coal, covered with a white powder, which 
had all the properties of filiceous earth. 
In this experiment I made no uſe of glaſs 


veſſels. The filiceous earth, therefore, ob- 


tained in the experiments (v. vi.) was not 
the earth of the glaſs. diſſolved by the 


acid of fluor, and afterwards precipitated, 
as one might otherwiſe ſuſpect, from the 


Interna] ſurface of the glaſs "OP ſo ned 
corroded. 


(B) The iin floor (*) was treated i in 


the lame manner, by means of vitriolic 


acid, as the native, (vl.) and diſtilled wa- 
ter was poured into the receiver for the 
condenſation of the acid. As ſoon as the 


fumes reached the ſurface of the water, a 


white cruſt of ſiliceous earth was formed. 
When no more acid came over, I filtered 
the liquor contained in the receiver, and 


_ it to be fluor acid diluted with wa- 

By means of lime- water, I obtained 
a „ which, like the former, was 
an artificial fluar, and its acid was extri- 


cated by the vitriolic, with the ſame phæ- 
nomena as in the former experiment. 


Upon repeating this 1 five times 


in the ſame 1 conſtantly * 
the 


; * 
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the ſiliceous earth and the acid diminiſh 
conſiderably, ſo that, after the laſt eſſay, 
the water had hardly any mark of acidity, 
Thence 'I conclude, that all - the fluor 
acid united itſelf by degrees with the va- 
pours of water, and thus formed the fili- 
ceous earth. It may be objected, that 
the fluor acid is perhaps already united, 
by nature, with a fine filiceous powder, 
which it volatiliſes and carries over in di- 
ſtillation, but leaves it as ſoon as it finds 
water to unite with, juſt as muriatic acid 
parts from the regulus of antimony, when 
butter of antimony is dropped into water. 
But if this was the caſe, the fluor acid 
woulg / ſeave the whole quantity of fili- 
ceous earth thus combined with it in the 
firſt diſtillation, and therefore ſhow no 
mark of its preſence in the following pro- 
ceſſſes. 8 . Tod 
(e) When 1 put fpirit of wine into the 
receiver inſtead of water, no ſiliceous earth 
vas produced; but the alcohol became 
ſour. Ze Hang 
 (D) When I put an unctuous oil into 
the receiver, all the fluor acid penetrated 
through the crevices of the lute, and did 
neither unite with the oil, nor produce a 
Filiceous arte. . 
(z) This alſo happened when acid of 
vitriol was put into the receiver. If, there- 
fore, the ſiliceous earth was not a * 
ä 1 5 of 
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of einn diſtillation, but, being previouſly 
contained in the acid, was only depoſited 
from it, in conſequence of the union 
of the acid with a third ſubſtance, I think 
the ſiliceous earth ought equally to appear 

when alcohol was put into the receiver, 
with which it unites, as well as with wa- 
ter; but as this does not happen, I con- 
clude; that not all the ſiliceous earth, 

which is depoſited upon the ſurface of 
water during the dilation of the fluor 
acid; was previouſly ditlolved 4 in this 1 


§xIII. 3 


1 diſtilled one part of onda fucr 
with two parts of concentrated nitrous 
acid, one part of which went over, to- 
gether with the fluor acid, and upon the 
water of the receiver chere was a thick 
cruſt formed. The maſs remaining in the 
retort was calcareous earth, ſaturated with 
nitrous acid, of a porous texture and red- 


diſh colour, which attracted moiſture from 
the atmoſphere. 


J xiv. 


Two parts of concentrated muriatic 
acid being diſtilled with one part of the 
ſpar, the fluor acid paſſed over into the 
receiver with a large quantity of the 
muriatic. The internal ſurface of the 

receiver, as well as the ſurface of the wa- 

18 * 
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ter contained in it, was covered witli a 
white cruſt. The reſiduum in the retort 
was reddiſh, attracted moiſture from the 


air, and exhibited: the properties of mo- 
merged W 1 ſal nne 


$ xv... 


wy ee had appeared no Gi 
earth, except when vitriohc acid was = 
ployed . for expelling the fluor acid, 
might ſeem. as if this earth owed its os 
neration to the vitriolic acid. (Becher 
and Stahl pretend, that acid of vitriol 
contains ſiliceous earth). The fluor acid, 
reduced into vapours, might be ſuppoſed, 


in this caſe, to deprive the vitriolic acid 


of this earth, and to loſe that power again 
in proportion as its vapours are condenſed 
and unite with water; but as there is ſi- 
liceous earth likewiſe qrifuced;; when no 
vitriolic acid has been employed, it is evi- 


dent chat this earth has not been ſeparated 


from the acid of vitriol ts - ths dif. 
lation, 


J XVI. 


1 diſſolved ſome ſpar in the nitrous 
and in the muriatic acid, in a ſand bath. 
From theſe ſolutions, a calcareous: carth; 
capable of efferveſcing with acids, was 
| precipitated, by acrated or common fixed 


" alkali. | But if che 3 was per- 
formed 


80 N F. LU O R. 
fotmed with cauſtic fixed, or with volatile : 


2g 


alkali; che precipitate was fluor in fine © 
powder. The ſame ching happened with 


aerated, volatile alkali. When vitriolic 


acid was added to the above ſolutions, 
a precipitation took place immediately, 
and the precipitate was vitriolated lime. 


The ſame thing happens if vitriolated 


magneſia, ( Eſomn falt), vitriolated vege- 
table alkali, ( vitriolated tartar}, or vitrio- 


lated volatile alkali, (Glauber's ſal ammo» 
— e e che above . 
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of it. On diſtilling this ſolution, the fluor 
acid went over, together with the watery 
particles of the mixture; but the remains | 
ing maſs in the retort. HE r, e 


of — bones. 
It has been lately En thine t 
earth of bones or: horns i calcarcous earch 5 
phoſphoric acid. ; 
n acid of tartar a0 
no effect in N _— 


combined with p 
Diſtilled vi 
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wich on 


parts of cauſtic fixed alkali in a cru- 
cible, upon which 1 afterwards poured 


water, 
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water, in order to diſſolve all the ſoluble 
parts. I found the alkali had not in the 
leaſt united with the fluor; this latter re- 


maining unchanged after che water bad 


n _ ard rn DSPs 


4$ ix. 


1 nn one part ofic dd Pry 
aide four parts of aerated fixed alkali, 
and then poured water upon it, which 
diſſolved all that was ſoluble; there re- 
mained at the bottom calcareous earth, 
which efferveſced with acids. The liquor 
before mentioned was evaporated, and con- 
tained fixed alkali united with an] 1 
N remained dry in the air. my 


= . xx. Wi th neutral Salle. 


1 diſtilled one part of powdered fluor 
3 two parts of muriated volatile alka- 
li (ſal ammoniac). At firſt, cauſtic: vo- 

7 latile alkali paſſed over, then Gal ammoniac. 
at laſt yellow flowers, which attached 
” themſelves to the internal furface of the 

7 veſſel with the ſal ammoniac. The reſi- 
duum in the retort was fluor 0 

The iron contained in the fluor was 
moſt probably the cauſe of the ſmall de- 
compoſition of the — a: which 

26 perro: we | FO, : 
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1 ſublimed one e part of. 3 7 
with two parts of vitriolazed volatile al- 
kali, (ſecret ammoniac of Glauber) ; and 
obtained, firſt, ſome cauſtic, volatile $45 
li, then a kind of fal ammoniac. The r 
duum in the retort was vitriolared lime (ſe- 
lenite) ; the acid of fluor conſequently 

united in this proceſs with the volatile al- 
kali, forming a kind of ſal ammoniac ; and 
its earth remaining in the retort, united 
with the vitriolic acid of the vitriolated 
volatile alkali. I diſſolved this kind of ſal 
ammoniac in lime-water,. and obtained a 
precipitate, | which was. regenerated: fluor. 
On mixing ſome of the ſame ſal ammoniac 
with a ſolution of vitriolated magneſia, a 
eee n took eas 


| \Fxxn, 8 5 4 - „F 
rene ad quantities of powder- 
* fluor and corroſive ſublimate to ſub- 
limation. The mercurial falt roſe unal- 
tered; but a+ ſmall quantity of muriatic 
acid went over towards the end of the pro- 
ceſs. The reſiduum in the retort was fluor 
unchanged. The muriatic acid obtained 
in the receiver had been probably firſt diſ- 
engaged from the corroſive ſublimate by 
the iron contained in the fluor; but was 
afterwards again ſeparated from it b y the 
„ 0 too 
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too great degree of heat, and was thus 
carried c over into the receiver. 
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1 1 e quantities of | 
her: fluor and vitriolated mercury in 92 
doſe veſſel to the fire, and obtained firſt 
a liquid; but ſoon after, when the retort 
became red hot, ſome Bavr" acid went 
over, and ſome - globules of quickfityer 
adhered to the neck of the retort. The 
refiduum was of à reddiſh colour. The 
mall decompoſition, which took place 
here, was likewiſe owing to the iron con- 
tained in the fluor ; for, after the iron had 
united with a part of the acid of the vi- 
triolated mercury, ſome quickfilver was 
neceſſarily diſengaged, and roſe; but, 
on increaſing the heat, che vitriolated 
iron was again decompoſed, and its acid 


left at liberty to unite with the calcareous 
earth of che chm, ant: thus eg the acid 
TO ay 7 wok 


wy xxIv. . th Kalbe, 3 1 . 


Fluor expoſed to fire in cloſe veſſels, 


wich an equal quantity of arſenic, ſuf- 
ferod no change. The ſame Og happen 
_ with OO TE; i 


1 E xxv. On the Acid 1 8 


The 2 * by fluor acid upon 
other 
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other bodies is very remarkable. By 
the ſmell alone it is not diſtinguiſhable 
from the muriatic acid; but the expe- 


riment in xiv. evidently ſhows, that 


theſe two acids are very different. Beſides 
this, the fluor could not be fixed, perma- 
nent, and of a tranſparent and cryſtalline 


appearance, but would be conſtantly li- 


quid, like muriated lime. The fluor acid, 
in ſome experiments, acts like murtatic 
acid; in others like acid of tartar; but in 
others it ſhows . peculiar e to It" 
ſelf. 


* * 8 5 ' 5 xxvI. FA 


The nib 0. obtained in the man- 


ner deſcribed in vi. was filtered, and 
reQified in a glaſs retort, by means of a 


gentle fire. The whole liquor which a- 


ſcended at firſt was of a ſouriſh taſte; 
at the end of the proceſs the vapours were 
concentrated fluor acid; they formed a 
vrhite cruſt upon the more diluted acid 
which came over firſt. After thoſe va- 


pours had done riſing, I found the inter- 


nal ſurface; of the retort: much corroded 
by the. concentrated acid, and, at the bot-" 


9” of 


tom of the retort, ſome flliceous earth was 


left behind, which had been before diſ- 


ſolved in Andr acid, and may be ſeparated 
from it beſides by another method, of 
which [ {hall ſpeak hereafter. 4, 

wYOL b > * 
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The faliceous earth thus produced to- 
wards the end of the proceſs, was ſepa- 
rated by filtration from the rectified acid, 
with which 1 then repeated the ſame pro- 
ceſs. At the end of it J again found ſili- 
ceous earth in the retort, as well as in the 
receiver. After a third reQification, I ob- 
tained the ſame. Thence it ſeems to fol- 
low with certainty, that the acid alſo, by 
itſelf, might be changed entirely, with 
vapours of water, into filiceous earth, if 
the diſtillation was repeated with water 
always in the receiver. 


S xxvil. Efeds cg * 4 this Acid on 
 Alkalis. 


The ſolution of alkali of tartar in r 
acid immediately formed a gelatinous 
maſs, almoſt without taſte. I filtered and 
evaporated 1 it, but was not able to bring 
it to cryſtallifation. I evaporated it then 
to dryneſs, and obtained a faline maſs, 
which only was in weight the ſixth part 
of the fixed alkali dillolved; did not 8 
the colour of ſyrup of violets, but pre- 
cipitated lime-water. The quid above 
this precipitate was a ſolution of pure al- 
kali in water. The ſame falt likewiſe 
precipitated the folutions both of mu- 
riated lime, and vitriolated magneſia. 
The precipitate obtained from the lime- 
EE or es wg 
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water and ſolution of muriated lime, Was 
Fenn fluor. | 
The gelatinous ſolution of fixed alkali 
in fluor acid was well edulcorated, dried, 
and expoſed to the fire in a cloſe e 
- crucible. It melted without any ebulli- 
tion. I then took it out and powdered it. 
The taſte was cauſtic. . Expoſed in a cel- 
lar, it deliqueſced, and ſhowed itſelf in 
every reſpect to reſemble the 57 _ 


cum. 


; XVIII. 


Wich 1 alkali fluor acid vie 
exactly the ſame e as with the Ve- 
ole: 


$ ir. 


Volatile alkali diſſolved in nin ET) 
likewiſe formed a jelly, which, when it 
was ſeparated from the liquid, and well 
edulcorated, I found to be real filiceous 
earth. The ſupernatant liquid had a taſte 
reſembling that of the vitriolated volatile 
alkali, and yielded cryſtals, though indeed 

very ſmall, with which I tried ak follow- 
ing experiments: 

(A) By ſublimation, I at firſt W : 

a little volatile alkali, and afterwards ſal 
ammoniac, of a taſte rather acid. _ 185 
(3) Upon diſtillation, with a mixture 


* 
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of powdered chalk and water, all the vo- 


latile alkali came over immediately. 


(e) On the addition of lime-water, re- 


rl fluor Was e l 


tated. 
(D) A e « the ſame nature as 
the former was obtained, when the com- 


pound of fluor acid and volatile alkali 
was put into a ſolution of muriated lime. 


The liquor was a folution of common uy 


(=) Regenerated fluor was i pre- 


*. EY by a folution of. lime in nitrous | 
acid. po f 


(e) A powder was red Froth he | 
ſolution of filver, which, by means of the 


blowpipe, was reduced to filver, lofing, at 


the ſame time, its acid, which partly flew 


off, and in part uniting with the watery 
particles of the flame, generated ſiliceous 
earth, which appeared in the form of a 
white circular ſpot upon the Charcoal, 


round the reduced filver. - 
(o) A: maſs was precipitated from the 
ſolution of quickſilver in nitrous acid, en- 


tirely volatile in heat; but a ſolution 


of corroſive ſublimate remained unchan- 
ef 

(2H) All the lead was precipitated from 
its ſolution in nitrous acid. _ 

(1) A ſolution of vitriolated magneſi 
became turhz | 


(x) Vitriolic 
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(x) Vitriolic acid, mixed with tlie ſo- 


lution of this kind of {al ammoniac, and 


diſtilled in cloſe veſſels, yielded pure fluor 


acid, which formed, at the ſame time, 4 
thick cruſt upon the water in the receiver. 


Regenerated fluor, obtained in the man- 


ner as mentioned c, b, E, is decompoſed 


by digeſtion with aerated vegetable alkali 


The acid of fluor unites with the alkali ; 


bur the calcareous earth, thus freed, uni- 

ting, at the ſame time, with the aerial 

acid, falls to the bottom of the veſſel. 
When the experiment was made with 


aerated volatile Ne no e 
enſued. ee e | 


8 xxx. On Abforbent . Aae 


09 A ſolution of lime in fluor acid re- 
mained clear till the acid was ſaturated; 
but then the whole quantity of diſſolved 


earth united with the acid into a maſs, 
which partly precipitated and partly con- 


gealed with the liquid into a jelly in the 


open air, and proved to be Tegenenatelt 
fluor. 


(n) Weh a in che Aae acid; 


partly -precipitated- men with it, 


and in part formed a jelly. 6 


(o) Pure clay, or earth of alum, formed 


with the fluor acid a wings nee n 
allo formed a Rn 
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The der mentioned metals were 5 

geſted with fluor acid in ſeparate glaſs veſ- 
ſels for ſix hours. The Raves was made 
to boil towards the end. They ſhewed 
the following phznomena: _ 

(a) Gold was not attacked. The fluor 
acid ſhewing in ſome particulars a reſem- 
blance with muriatic acid, I was induced 
to try whether it would. diſſolve gold, 
when mixed with nitrous acid, as muria- 
tic acid does; but without ſucceſs. | 

(3) Neither did filver undergo any 
| change! The calx of ſilver, precipitated 
by an alkali, was partly diſſolved; but 
the remainder united with the fluor acid 
into an inſoluble maſs, which lay at 
the bottom of the veſſel. On pouring vi- 
triolic acid upon it, the fluor acid was 
expelled, under its common form of a 
corrofi ve vapour. 

(e) Quickſilver was not caidelred; but 
the calx of quickſilver, precipitated Gr 
nitrous acid by fixed alkali, was diſſolved 
in part. The remaining inſoluble part 
united with the acid, and formed a white 
powder, from which the vitriolic expelled 
the fluor acid in the form of vapour. 
The ſame powder formed, by means of 
the blowpipe, a yellowiſh glaſs, which, 
however, evaporated by degrees, leaving 
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at MED _—_ a enn globule of fixed glaſs 
. Fe, 7 
4») ns was not 7 TROY but with 
its yan the acid formed a foveon- ſolution, 
from which the calx could be precipitated 
by — or muriatic acid, as alſo by 
ſal ammoniac. After digeſting a quanti- 
ty of acid with calx of lead, which ha- 
ving been previouſly digeſted with the _ 
ſame calx, of courſe held ſome of it al- 
ready diſſolved, a ſpontaneous precipita- 
tion took place. The vitriolic acid ex- 
pelled that of fluor from the precipitate, 
in the form of corroſive vapours. It was 
_ eafily brought into fuſion by means of the 
| WEST ooh when the acid flew off, and the 
calx of lead was reduced. Part, however, 
of the glaſs remained fixed in the fire. 
(.) Copper was partly diſſolved; for the 
acid, after digeſtion with this metal, grew 
bluiſh, on = addition of volatile alkali. 
The calx of copper was readily ſoluble. 
his ſolution was gelatinous; yielding, 
however, blue cryſtals, partly of a cubic, 
partly of an oblong form, from which the 
acid could not be ſeparated but by heat. 
.) Iron was attacked with violence. 
The vapours which aroſe during the ſolu- 
tion were inflammable. The ſolution had 
a taſte hike vitriol of iron; it congealed 
duce the evaporation, but was not re- 
ucible into cryſtale. fo only a hard 
* "MF 
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_ maſs, after all the liquid was evaporated, 
Vitriolic acid expelled from this maſs the 
fluor acid under the form of vapours. The 

Game effect was likewiſe produced by 

_ Ample heat; and in this caſe a red ochre 
or calx of iron was left behind. The calx 
of iron was likewiſe ſoluble in this acid; 
the ſolution had a taſte like alum; it could 
not be reduced to cryſtals; upon the ad- 
dition of alkali, it was decompoſed, and 
the calx precipitate. 
R ea Im as not ſoluble; Hack the he 
was eaſily diffolved ; the ſolution e 
gelatinous; it had a nauſeous taſte. 
(A) Biſmuth was not diſſolved ; bet its 
calx was diſſolved by the acid, wick the 
very ſame phznomena as the calx of lead. 

(.) Zinc produced the ſame effects as 

iron with the fluor acid, excepting that 
the ſolution ſeemed to be more e. to 
carta | | 
(K) The regulus of cobalt was not ſo- 
inkles but its calx diſſolved and PO 
a yellow gelatinous matter. | 

(L) The regulus of antimony: was not 
attacked; neither was powdered crude an- 


timony (an antimonium ee A / ſ e * 
diſlolved. | | 


"> XXXII. With Solutions of” Salts, 


b Re Fluor acid precipitated ſomething 
from a e of flyer, The ſmall quan- 
tity 


EE 
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tity of precipitate, thus obtained, neither 
melted nor aper een thaw Mag. 5 
155 a 05 Quicklilyer, Air in nitrous a- E 

3 yielded precipitate, which melted up- 
on the charcoal under the blowpipe, and 

was afterwards evaporated. The ſolution 
of corroſiye ſublimate was nat nee by 

| the fluor acid. 
e) The ſolution of lead i in nicrous acid. 

was not changed; but, from the ſolution 

of hos: metal in vinegar, all the lead was 
_ precipitated by the fluor acid. Upon add- 

ing more of this acid than was neceſſary 

for precipitating the calx of lead, the calx 

was diſſolved, and found to be foluble , 
terwards in diſtilled vinega. 

(o) The ſolutions of Wieland iron, | 

copper, and zinc, of alum and vitriolated 
magneſia, were but little affected * We <2 


fluor acid. 


8 XXIII. 


3 what has been faid of the fluor 
acid hitherto, it follows : | 


(A) Thar it diſſolves filiceous earth, , 
(xxv1.) | | : 
() That it parts from this earth as 
| ſoon as it finds ſome other ſubſtance, 3 

alkali, (xxvir, xxvin, xx1x,) abſorbent - 8 
earths, (xxx.) metals, (xxxi.) to unite with _ 


(e) That 


9 


- . . Frans cs 
2 * 


>, 4 


* n 
* * mms 

e 1 we — 2 — 5 
Ode rt 


. 
1257 
* 
1 4 
= 
. 
5 
3 
* 
E 
= 
3 
_ - 
- 7 4 
. * 
1 
* 
„ 
i 
we. 
* f > of 
: 2 
3 5 
BS 
0 5 
44 7 
_ - 
. 
3 
x: 
3 ' 
8] 
| . 
4 4 
I 


* Ae, N £ 
* 


mn 


* " 
. — rn — r 
22 — — 25 2 ne IRC IE — " 4 
* bo G —— DAE A 
whe + [ 12 N 22 8 
2 dT CS. - < 4 — — — 
- * N ” 


— On 
* 


a 
vr 8 
r "ren? . p n FE q 
e on r * N. R PO Pres Bu. N 
OR 


hh. 


UE tae eee hive Ges tre rs 
ACS . wal PCC IN 


90S tc = Ws 
. DIRE * 
b ar 
—— 
a 
A bg") A 
1 
. # 


OTE EI 


—jj— ENS p 
7 0 bi 
8 
5 
— 


4 


(6) That the gang, 3 by art, 
a was not quite pure, but mixed with 
| filiceous earth; which however does not 
, militare againſt the aſſertion mentioned in 
chat paragraph; for the filiceous earth is 
obliged to remain always behind when it 
is decompoſed, together with the gypſum 
chat! is formed at the ſame time. 

(o) That the fluor acid will hardly ever 
be obtained pure, but always combined 
with ſome filiceous earth, which may be 


. from it by volatile alkali. 


(E) That if pure fluor acid is ro be com- 


bined with ſome other ſubſtance, the ſureſt 


way to effeQtuate this, is to make firſt 
a kind of ſal ammoniac by IE it with 
volatile alkali. 

(r) A compound of fixed — and 
Hor acid 1s capable of combining with 
finely divided filiceous earth, via ee 


(xxv11.) 
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"ESSAY I. 
5 a MINERAL. 1771. 


| 1 
Þ the year 1771, I had the 3 ta 


preſent to the Royal Society ſome expe- 


riments made with fluor mineral, which 
were inſerted the ſame year in the Tranſac- 
tions, and by which I proved, that the 
conſtituent parts of this foſſil are calcare- 
ous earth, and a peculiar acid, to which 
J gave the name fluor acid. Two years 
afterwards, Mr Boullanger *, in a little Trea- 
tiſe, endeavoured to Thewr, that this acid 
was nothing elſe than muriatic acid, inti- 
mately, phi ey with ſome earthy ſub- 
ſtance. A ſhort time after this again Mr 
Monnet brought forward ſome experi- 
ments, made by himſelf upon the ſame 
ſubſtance. He maintains, that rhe acid, 
which I obtained from fluor mineral, is 
only vitriolic acid volatiliſed by means of 
ſome extraordinary combination with fluor. 


$ 11. 


| * Experiences et obſervations ſur le ſpath vitreux, b 
ou fluor ſpathique, par M. Boullanger, 1773. 


4 Obſervations de 158 de M. VAbbe Rozier, 


tom. x. p. 106. 
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Thus we have three different opinions 


on the origin of this acid. A natural phi- 
| loſopher, who ſeeks for truth, will natu- 


rally wiſh to know which of theſe opi- 
nions he is to follow. Far from adhering 
tenaciouſly to the propoſitions advanced in 


my former paper, I ſhall ſhortly examine 


the arguments adduced by both theſe Che- 
miſts in favour of their . opt 
* „ 
Mr Penne maintains, chat fluor wid 


_ precipitates the ſolutions of filver and 


quickſilver, yielding with the former mu- 
riated filver, ( vulgo luna cornua); and he 
aſſerts, that, by ſubliming half an ounce 
of the ſecond precipitate, he obtained 


mercurius 'dulcis. It is indeed true, that 
the fluor acid precipitates ſilver and quick- 


filver, as I mentioned likewiſe in my 


| Diſſertation on the fluor mineral ; bur- 
the precipitate obtained is in very ſmall 


quantity; (for the fluor mineral, as well 


as all other mineral ſubſtances of a calca- 


reous nature, is adulterated with a ſmall 


quantity of muriatic acid); but the great- 


eſt abundance of the remaining acid will 
not precipitate the above mentioned me- 
tallic ſolutions; which however ſhould 

; | pen 


# 
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happen, if Mr Boullanger s opinion was 


true. He muſt have alſo made uſe of a 


very large quantity of fluor acid, in order 
to obtain ſuch à conſiderable precipitate: 
For, from the quantity of acid, which I 
obtained from two ounces of perfectly 

pure fluor, I procured only half a drachm 
of luna cornua: But I ſhall ſhew how to ſe- 
parate this ſmall quantity of muriatic acid 
from chat of the Huor- A ſblurion of ſil- 
ver made with nitrous acid is to be preci- 
pitated with alkali of tartar; and upon 
the precipitate, after being edulcorated, fo 
much acid of fluor is to be poured as is 


requiſite for · giving an exceſs of acid, and 
then the ſolution is to be filtered. Of this- 


ſolution of ſilver, ſo much is dropped into 


the fluor acid, till no more precipitation | 


enſues, then the acid 1s filtered through 
gray paper, and afterwards. evaporated to 
dryneſs in aglaſs retort. Water firſt comes 
over into the receiver; this is followed b 


fluor acid, which covers the inſide of both : 
the veſſels, together with the ſurface of 


the water in the receiver, with a thick ſili- 
ceous cruſt. The acid, thus rectified, does 


not precipitate the ſolution: of fler, and 


| ſhews not the leaſt mark of muriatic acid. 
Were Mr Boullanger's opinion juſt, the a- 
cid, notwithſtanding it has been thus pu- 
rified, ſhould ſtill precipitate the ſolution 
af ſilver, becauſe he maintains, that, if 
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the terreſtrial part can but be ſeparated 
from the acid, we ſhould have nothing 
left but pure muriatic acid ®. Now we 
know that this terreſtrial part of fluor a- 
cid is a filiceous powder; if therefore Mr 
Boullanger is able to compoſe fluor acid 


with this powder, or any other filiceous 


ſubſtance and muriatic acid, I ſhall imme- 
diately give my aſſent to "294 opinion, but 
Not before. Why does not fluor acid mix- 
ed with nitrous acid diſſolve gold ? Why 
is no corroſive ſublimate produced when 


fluor acid is diftilled with vitriolated 
mercury? Why do we not obtain plum- 


bum cornuum on dropping this acid into 
a ſolution of lead made with nitrous acid? 
Oc. Would not all this happen, if muria- 
tic acid was contained in pure fluor acid? 


I readily believe that Mr Boullanger was 
not able to expel the fluor acid from the 
ſpar by the ſtrong concentrated nitrous and 
muriatic acid. Had he made uſe of thoſe 


acids a little leſs concentrated, or diluted 
as they commonly are, he would have 
furely ſeen the fluor mineral decompoſed, 


as ob as it was in my experiment; for 
theſe acids have not ſo ſtrong an elective 


attraction for lime as vitriolic acid has; a 


ſmall quantity of water is therefore re- 
quired, and then the fluor is decompoſed 


* Exp. & Ob. par M. Peullanger, p. 29. 
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1 naw. come to Mr. Monner's Eſlay, 
| _ maintains, 1n oppoſition as well to 
mine as to Mr Boullanger' 8 experiments, 
that fluor mineral contains neither acid 
nor lime, but that this ſubſtance, being 
volatiliſed when united with a ſufficient 
quantity of vitriolic acid, forms the acid 

called fluor acid. The refiduum in the 

- retort, or the cryſtalliſed falt which I and 
Mr Boullanger Al ſelenite, is in his opi- 
nion quite a different ſubſtance, ſince both 
this ſalt, and the cruſt which is ſublimed, 
want, only a ſmall quantity of vitriolic 
acid, in order to'be changed into fluor a- 
cid. Such are the ths +a of Mr Mon- 
net. Thus we have a new kind of earth 
hitherto unknown to Chemiſts, and which 
will probably remain unknown to them 
to all eternity. It muſt be a curious kind 
of earth which is fixed by itſelf, but not- 
withſtanding is able, without the aſſiſtance 
of fire, to volatiliſe the vitriolic acid; ſo 
that both united together form a kind of 
air, which even retains its elaſticity in the 
cold. If I juſtly think chat fluor acid con- 
tains not the leaſt veſtige of vitriolic acid, 

and if all the vitriolic acid, made uſe of 
for the proceſs, is found in the retort, af- 

ter the diſtillation, united with the baſis 
of the Huor ; and if this baſis is lime or 
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pure 27% WINK earth; —if I ſhall hd able to 
prove this, I ſay, Mr Monnet's ONE 
maſt fall ot att. RM 05 ne wo! | 
Odio, a6 dP Rag 17 5 5 5 7h: 2 2 
If. and hg ounce > of pure te 2 
a alcohol, I poured three ounces of con- 
centrated acid of vitriol, and diſtilled the 
mixture in a ſand-bath, having previouſly. 


put twelve ounces of diſtilled water into 


the receiver. Then I took three other 
ounces (as exactly weighed as the former). 
of the ſame acid of vitriol, diluted with 

four- and- twenty ounces of water, to which 
I afterwards added lixivium tartari (li- 

quid fixed alkali) previouſly weighed, till 
I .attained the exact point of ſaturation; 

then I weighed again the remaining lixi- 
vium tartari, after the end of the diſtilla- 
tion, which was continued for eight 
hours with ſuch a degree of heat, that 
none of the vitriolic acid was carried 
over; I carefully broke the retort, took 
out the maſs, and reduced it to powder in 
a glaſs mortar; it was then boiled in a 
glaſs veſſel with four- and · twenty ounces. 
of water, for ſome minutes; after which, 
I added juſt as much lixivium tartari as 1 
had found before to be requiſite for the 
ſaturation of three ounces of che vitriolic 


acid, and continued the boiling: for a fer 


minutes ne, When at laſt came to 
examine 
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examine the ſolution, I found it to be per- 


fectly neutraliſed, neither the acid nor al- 
kali prevailing. It was a perfect vitrio- Py 
lated vegetable alkali, (vitriolated tartar)” 


and conſequently not a drop of the vitrio- 
lie acid had paſſed over into the receiver. 
I afterwards lixiviated all the faline mat - 


ter with hot water, dried the lime; and 


found it to weigh 91 drachms. 1 dis- 
ſolved two drachms of this lime in di- 
luted muriatic acid; there remained 
ſomething which was inſoluble, —— 
ſeemed to be undecompoſed fluor; 


weighed, after being dried, nine a | 
Upon one part of this! lolution I poured 


ſome acid of ſugar, Which immediately 


produced a precipitation of ſaccharated cal- 
careous earth. To another part I added 


vitriolie acid, upon which ſmall cryſtals 
immediately precipitated, which were 


found to be vitriolated lime or gypſum.” | 


The third part of the ſolution was evapo- 


rated to dryneſs, whence a ſalt was ob- 


tained, which was deliqueſcent in the air. 
The remaining part of the aerated lime 


being put into a crucible, and burned in 
a a ſtrong fire, I obtained a real quicklime, 


which made with water a perfect lime- 
water; and, when it was boiled with ſul- 


phur, diſſolved it. It is probably unne- 
ceſſary to adduce any more arguments, in 


order to prove that lime is the baſis of 
fluor. After having thus thown, that the 


: Vor. I. . Cc e whole 
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3 quantity of 1 acid 3 


ed was retained hy the lime, it would ap- 
pear unnecellary to mention all the ehe- 
riments which I made, in order to aſcor- - 
_ tain, whether, 1, fluer really. contains vi- 


N 


' ther acids have the power of 
the agid from fluor. Mr Mennet, how- 
ever, might very 
this, that fluor mineral has the property 


4 


falſehood of Mr Mgnnet's aflartion on this 
ſide. alſo, I. ſhall relate a few, of them. 
1. Pure acid of fluor does not precipitate 
the ſolution of the terra ponderoſa. 2, Nei- 
ther dees it preeipitate the ſqlution of lead 
in nitrous acid. 3. Acid of fluor, ſatu- 
rated with alkali of tartar, and eyaporated 
to dryneſs, then mixed with . charcoal- 
powder, and melted, dogs not yield hepar 
ſalphuris. Not to mention, chat ſeveral. 
expelling. 


eaſily lay, — ta 
of volatiliſing all acids, the fixed acids of 


phoſphorus and of arſenic not even ex- 

cepted. But no good ghemult can poſhbly- 
—— that the cruſt, ſublimed into the 
neck. of the retort, and inte the receiver, 


as likewiſe the {clenitic maſs remaining in 


the retort, diſtilled anew with vitriolic acid, 


is en ropverved. ine bela of dan 
ee Sor” NED PT O'S 
Mr Monnet, in order to. give e 


proof chat fluor contains no calcareous 


earthy Waden the following « ex efimenty : 
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He melts equal quantities of alkali and 

fluor together, and obſerves, that this mi. 

neral is thereby —————— — 

ged; for, after having lixiviated the al- 

kali employed, he diffolyed the fluor re. 

maining in the filter in nitrous acid; and 

to the ſolution he added vitriolic acid: 
and becaufe he obtained no precipitare, 

he thinks it fully proved chat fluor con- 
tains no lime. I maintain, on the con- 
trary, that all ſolutiont of fluor yield a 

ipitate of g ner v vurietto 

acid is added to chem. 2 N wy : 

Was I to attempt an [expWoaihbts of Me 

Monnet s experiment, I thould be indu- 
| Gal to think, that he Denn his folution 
great a qua of water. But 

W frogs he take equal quantities of al- 
kali and fluor, whereas, in my Diſſerta- 

tion on fluor, I ſay, that I took four parts 
i of alkah to one part of fluor? 1 likewiſe 
1 mentioned in the ſame Diſſertation, that 
1 fluor, meleed Wich cauſtic alkali, under - 

( goes no change. Now, Mr Monnet un- 

T3 — e that alkak, when expo- 
ſed to à ſtrong fire, withour fuſing, be- 
comes: cauſtic, the very thing which hap- 

pen in his experiment. The refult is 

3 quite different, if the experiment be made 

3 with four parts of alkali, here the fluor 

| 3s decompoſed by means of 'a double elec- 
tive attraction; and this: is the reafon that 
Mr Monnet obtains pure lime in the fil - 
1 1 C 2 <4 ter. 


det 8 
ET 


Eo RES Wo a, 
r 4 
* 


A 2 ru cd eye 
Jr er nr popratraget: 1 vow gr ay r ö * N ee 
= 


Meas ne ———— ——P— 


236 i. E AH AO 


ter. Mr Monnet is farther of op opinion, 
that fluor may be precipitated by the phlo- 
giſticated alkali, becauſe he obtained = 
its ſolution a much larger quantity of Pruſ- 
ſian blue, though of a paler colour than 
was to be expected from the ſmall quan- 
tity of iron contained in the fluor. Thus 
we ſhould have, according to Mr Mon- 
net's idea, a new diſcovery concerning the 
conſtituent parts of the fluor, vi. a new 
metallic earth, quite different from all 
others, ſince inatatiic calces alone have the 
property of being precipitated by phlogi- 
ſticated alkali.- If a chemiſt, however, 
ſpeaks of the lixivium ſanguinis, or phlo- 
giſticated alkali, he always eee a 
Hixivium where the alkali does not 
dominate, but where it is perfectly ae 
liſed; but of ſuch an alkali Mr Monnet 
probably did not make uſe in this experi- 
ment; for I can affirm with certainty, 
that phlogiſticated alkali does not precipi- 
tate the fluor. Laſly, Mr Monnet pretends, 
in contradiction to all thoſe who have di- 
ſtilled the acid of fluor, that he has never 
obſerved the glaſs attacked by this acid. 
Every chemiſt, who has any fluor acid 
ſtanding in a glaſs veſſel, muſt be convin- 
ced of the contrary by his own ocular te- 
ſtimony : And thus, I hope, I have de- 
monſtrated, that the acid of fluor is and re- 
mains entirely a mineral acid ſui generis. 
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TI. e communicated by. Mr 


aaf to the Academy of Scien- 


ces at Berlin in 1768 *, that a peculiar vo- 
latile earth A 3 be obtained by diſtilla- 


tion from fluor, to which vitriolic acid 


had been added, probably gave occaſion 
to Mr Scheele to make ſome experiments 
with a view to this. They have ſerved to 


ſhew the truth of what Marg raaf had ſaid 


1 1 —5 


It appears fy $0 his Eſſay, that pat IR 
not confider the earthy matter as coming 
from the fluor, from which there is only 


a very peculiar acid ſui generis expelled 


by the vitriolic acid. He ſuppoſes, that 
Th! fluor acid, * ariſes in = form of 


C 3 8 vapour, : 


* + Memoires, dh. xxv. for 7760. 


concerning the volatile — But Mr 
Scheele has attempted to advance farther, 
and to explain the ſingular Sa 
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vapour, combines with the water as ſoon 
as it reaches its ſurface, and thus changes 
it into earth, conſtituting the cruſt which 
appears on the ſurface of the water du- 
ring the operation. Art the ſame time, he 
takes ir for granted, without expreſsly 


mentioning it, that another portion of the 


acid is condenſed, and forms with the 
water an 1 . d liquor. 3 


9 111. 
ver eber ct aA the W 


Hain g 


cruſt, coagulated on the addition of alka- 
line As, and, when it was more dilu- 
ted, yielded a lemitranſparent, gelatinous, 
and viſcid precipitate, he confidered the 
coagnlation as a property of the acid it- 
ſelf, not imagining that there took place 
a ſeparation of any earchy ſubſtance that 
was combined with the Proper acid: He 
therefore looked upon the gelatinous mat- 
ter, which, after tr n and defic- 
cation, was found to poſſeſs the moſt di- 


ſtinguiſhing properties of ſiliceous earth, 
as newly formed from the water and acid. 


In ſhort, Mr Scheele confiders both the 


cruſt which forms upon the water during 


the diſtiflarion of the ſpar, and the filice- 
cus earth obtained by precipitation, a8 


an earthy ſubſtance originating from the 


acid of fluor and water. 3k 


Fiv. 


o rr vor dern 1 


© Mics a Abby of Mr Schecker Ek. 
tay many hands have been ſet in motion 
by the fingular phænomena related in it. 
Boullapger was probably led by the vola- 
riliry of this acid, and the he ts ſmell of 
pure marine acid, which the liquor emits 
after diſtillation, to look upon the acid of 
fluor as àn acid of ſea-Ialk. Monnet and 
Prieſtley, on the other hand, declared in fa- 
vour of the vitriolic acid. With reſſ * 
to che earth, Margrazf and Achard 
poet thar it muſt proceed from the — 
tſelf, and conſtitute an unknown ſpecies. 
Profeſſor Weigel maintains, that it has its 
origin in a decompofition of the acid. 
Such are rhe principal opinions hitherto 
formed concerning the earthy matter which s 
2 on this occaſion. ® hes 


at ay NT, 
Mr Scheeles <a of the Pans 

mena appeared to me, on the firſt feading 
of his Ellay, ſornewhat bold and impro- 
bable: For we are not acquainted with 
any inſtance in which water is thus chan- 
| = into an earth by an seid, and ſtill 
els with a tranſtnutätion of this liquid 
into filiceous earth. 1 endeavoured, there- 
fore, to diſcover its origin by experiment. 
| Having therefore firſt Neat ſeveral ex- 

Ka . permenits 


oun⁰ð g * nn. and thirty grains ; 
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periments in the way deſeribed * Mr 6 


Scheele, accurately obſerved all the phæ- 


nomena that occurred, and thus Allen | 
upon a track which promiſed to lead to 


the ſolution of the whole problem, I pro- 
ceeded to ſomething which Mr Scheele 


had neglected, and 1 5 which I hoped 


that it 3 be ultimately determined 
whether the earth proceeded from the fluor, 
or was formed of the acid and water. 


es ith. # VI. 3 ah | 

For this adele, I firſt weighed 5 
retort deſtined for the experiment in a 
very accurate manner, and found that its 
weight was two ounces and five drachms. 
then put into it two ounces of cal- 
cined: fluqr in powder, and added, by 
means of a glaſs tube, 25 ounces of oil of 
vitriol. The retort was then placed on 
the furnace, and a receiver, which, when 
empty, weighed two ounces, two drachms, 


and thirty grains, and now contained 
two ounces of diſtilled water, luted to it. 


The diſtillation was conducted with all 
poſſible care, and at laſt puſhed till the 


retort grew red hot. A few vapours could 


not be prevented from penetrating through 


the lute. The next day, the retort being 
ſeparated from the receiver, was found to 


weigh, together with its contents, five 


it 
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it . had en loſt one ounce, three 
drachms, and thirty grains. The receiver, 
which, with the water, had originally 
weighed four ounces, two drachms, and 
thirty grains, now weighed five ounces 
and three drachms, and had therefore 
gained one ounce and thirty grains. This 
gain, compared with the loſs of the re- 
tort, ſhews, that the retort loſt more by 
three drachms than the receiver gained. 
Theſe three drachms muſt have inevita- 
bly paſſed out of the veſſels i in . ; fomga 
of vapour. 3 


- 


— 


; 4 
* 45. 
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But, from this inference, we can de- 
duce. nothing towards the determination 
of the point in diſpute; it was neceſſary 
to examine more narrowly what had hap- 
pened in the veſſels. But, before I give 
any account of that, I ſhall, for the fake 
of + 6. ee N es what has been f 


juſt ſaid. 

02. 2 U. 
The empty retort ee „ 
Ihe galcined füurtrtrt 2 @:-v 
The oil of vitriol 355 
Total weight befire aiſtilation, 7 1 8 
After it, C 5 5 38 


1 e $8: 7 * 2 > * 
N : 3 OS 4 4 >. 2-8 +» . 2 PEE. 
5 „ So 3 30 


2 88 AL nu. 


yy dr. gr. 
The empry keoelver weights 3 0: * 
The water ard into och 0 0 0 15 
Total v wei ght; 33 Me +5 of ag" 2 30 
Weight after aiſle „ 3 fon 
Gain, 05 e bo 0 30 


If we now deduct this. 1 from: the 
above loſs, three drachms wilt be miſſin 
and of muſt have been ! in te 
Jorm of yapour. 


K viit. 


I no broke the retort, and, in the firſt 
. olaee; ſeparated, as accurately as poſſible, 
the dry earth, both in the neck and arch 
of the retort; it weighed three drachms. 
Then the refiduvin in the retort was tried, 
and found to weigh re outices, two 
drachms, and forty grains. Now, as the 
maſs in the retort had originally weighed 
four gunces and four drachms, it appears, 
by deducting the reſiduum, to have ſuf- 
fered, upon the whole, à loſs of one 
ounce, one drachm, and 1 el 


F 1x. 


In order to determine the loſs more ac- 


curately, I made the following calcula- 


tion: : 
(a) The | 


ON „ervos aer. 43 


= „ py „„ ON F189 208. ar. vt. 
from the neck nd arc of there 


1565) The gain of che receiver, w' 185 
FAY 350 in 5 2 en ; . = 3 
| 76 


Total 


. to N great N che 


matter that had come from the retort a- 
mounted to more by five drachms, ten 
grains, than the maſs in the retort had toſt 
of its original weight (VIII). Now, no- 


thing remained for the illuſtration of this 


circumſtance but to weigh the retort and 
receiver themſelves. The retort, or, more 
properly ſpeaking, the pieces of it, which 

ad been carefully preſerved, weighed 
an ounce, ſeven drachms, and fifty grains; 
whereas, before the proceſs, the weight 
of the retort was two ounces, five drachms ; 


and hence it was obvious, that it had loſt 


five drachms, ten grains, the preciſe quan- 
tity which the products of the whole opera- 


tion had rained, and by which they ex- 


ceeded the lols of the matter in the retort. 


Fx. 


This began a at once to. throw light on 


the conttoverted point. For where are 


che five drachms, ten grains, which the 
glaſs of che retort had loſt, but in the 


3 


4 
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products teined out * the retort? In 


order to examine theſe, the fluid in the 


receiver was diluted with four: ounces of 
diſtilled water, and poured on a filter, 
that the clear liquor might be ſeparated 


from the earthy cruſt which floated in it; 


freſh water was poured on the filter as 
long as the earth'retained any ſour taſte. 


The empty receiver was found, upon 


weighing, to have loſt no ſenſible part of 


its original weight. 'The earth. remaining 


on the filter, weighed, after it had * 
dried, fifty eren ! 


Sx + | 
The clear 83 was then diluted wh 


more diſtilled water, and afterwards pre- 
cipitated with ſpirit of ſal ammoniac, pre- 


pared with fixed alkali and water, which 


was added till the ſmell of volatile alkali 


indicated the point of ſaturation. Before 


any precipitate began to fall, there was a 


briſk efferveſcence, that continued for 


ſome time. The precipitation itſelf took 
place without efferveſcence: There was 


preſent, therefore, a quantity of unſatu- 
rated acid. The ſemitranſparent gelati- 


nous precipitate not having quite reached 
the bottom the next day, the whole was 
poured upon a filter, and when the liquor 
had paſſed through, freſh water poured 
A * * as long as it retained | 

any _ 


\ 
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any ſaline taſte. After een it ec. 
92 ene two drachme. fo 


8 X11, 


| If we add apr the three kinds of 
earth obtained 3 in me above proceſs, will * 


$415 NWN 3 SIE) 5 *5 


2 Wor os, ar. . 
0 ): The AY in the neck, and OTE» 
arch of the retort, *'  - 0 8 0 
00 The earth that had form. i 


ed a cruſt on the water, 55 0 * 
b (3.) The earth that was precipi- 
tated out of the fluor Bi 


Tr amounts upon the! whole 0 


8 : 1 


4 and therefore Ely to ren grains 
more than the retort had loſt of its weight; 
which ſmall exceſs is to be attributed in 
part to the acid inhering in it, and partly 
to ſome moiſture attracted by it. To af- 
certain this, I made each by itſelf red Wo 


in a dna InAs after WO: A Kg 
) Weighed, * 097 5 aging Up 
10 27 2 * * — „ 5 — * © $6.4 02 1 
5). TY. * "ita ba 5 2 
. * age”: = an” 75 85 4 52 


. 440 by ei ghteen wine than the 
Toſs of * ſubſtance. of the retort (1x); 


"VP. 


lation of t W 


; — of wine ; other 


„ man Tam. 0 
they — have. uhapad lan the 
three drachms of, vapour 7 95 
TORE ͤͥͤĩ;è̃̃ WE rar 
Hente, 1 think, the origin of: 1 au 


which makes its appearance during the di 
| ion of fluor, rendered quite evident. 


t proceeds;, neither from the ſpar itſelf, 
and ſtill leſs, as Mr Scheele ſappales; from 
the fluor acid and water *, nor does it oxi- 
ginate in any other Way bus i OW: TS ge 


EY 4 8 
9 Z BOY I 


7 , 
1 3 : Wh * 1 f % 
- * ( * 
XI v. 


. Hence the idea of ee acid aſſumes 
a totally di erent form. It is true, that 
der ce * is OY unknown, 
* 70 this 1 am . by my e * \ dknwriencs* to 


accede. In diſtilling fluor with oil of vitriol, 1 have 
found the refort, + well as the receiver, very much 


corroded, +. I poured the geid obtained by the proceſs 


into a phial fyrwſhed with a glaſs. Nonfle. and fobeer 
ved, after ſome rime, 2 conſiderable depoſition. 1 then 
poured the liquor into another phial like the former; 
and that it might neither, gn the one hand, attack/t N z 
laſs, nor, on the other, compoſe ſiliceous earth with 
the particles of water, ee e. to Mr Scheele's hy- 
potheſis, I added highly reified ſpirit of wine. I faw, 


however, after ſome time, another conſiderable d 


| fition. This ſeemed alſo to proceed from the glaſs 


at had been before diſſolved, which the acid let fal 
in conſequence of the adual combination with t 


we muff fappoſe, what t 


me appears ee e that the acid decompoſes the 


ſpirit, attracts the water, and forms the earth. CRELL, 
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and totally different from every ones 
whach has the ſingular property not o . 
of diſſolving glaſs, but of carrying it o 
in the form of vapour: And moreover, 
that this acid forms, with all the alkaline 
ſalts, very peculiar neutral ſalts, of which 
the ammoniacal falt ariſing from the preci- 
n e 1. & A nme 7 winked 


n + » * hg . 


xv. . > vale 
"4 3 +31 


I cannot leave untouched che en 
property of this laſt falt, in N the 
fluor acid, though in the form of a per- 
fect neutral ſalt, yet retains its — a, 
diſſolving glaſs, unchanged: For, upon 1 
vaporating to dryneſs in a cup of Mi —. 
porcelain, the liquor of 5 x11, which, by 
its ſmell, ſhewed an exceſs of volatile al- 
kali, I obtained four drachms forty grains 
of an ammoniacal ſalt in thin priſmatic 
cryſtals ; but, upon examining the cup. 
I [os all the glazing corroded, and che 
bottom as rough as a file. During the” 
_ evaporation, the cup was covered witk 


white paper, which, when dry, appeared 
full of ſmall cryſtals of an acid taſte, ea - 
ſily diſtinguiſhable wich the naked eye. 
Theſe, as well as the ammoniacal ſalt, , 
* Ew" moiſture td the ain au 


4 run. | 
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eien, 
Ef 8 
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which we are now become acquainted; all 
Mr Scheele's other ' obſervations may be 
quite naturally explained; as; for inſtance, 
that ' regenerated fluor ſtill continues to 
yield ſiliceous earth when it is diſtilled 


with vitriolic acid: That fluor acid, by 


being merely rectified, always leaves be- 
hind filiceous earth, and yet paſſes over 
ſtill loaded with that earth: That the am- 
moniacal ſalt, in the formation of which 
the filiceous earth i is ſeparated by volatile 
alkah, yet yields an acid, when it is mix- 
ed with vitriolic acid, and diſtilled, that” 
contains this earth. But the knowledge 
of ſo ſingular an acid may lead to much 
farther inſtruction, as we are already cer- 
tain, that it completely and abundantly 
diſſolves flint, quarz, and glaſs, the on- 
ly refractory bodies. From this quality, 
it muſt alſo be apparent to every one, that 


the preſent can neither be the acid of ſalt 


nor of vitriol, but one totally different 


from all before neun, ol peculiar to 
Hart. RAO 

At the e time, we Du perceive as 
almoſt inſuperable difficulty of obtaining 
it pure, and aſcertaining its effects on 
other bodies. 
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JT. is always of advantage to chemiſtry, 
when new and important experiments 


are controverted ſoon after their publica- 


tion. If any miſtakes, as ſo eaſily hap- 


pens in chemical reſearches, be committed 
in the experiments themſelves, or if a 
| falſe theory be founded upon them, the 


error 1s not. continued half a century, nor 


does it paſs from one elementary book in- 
to another, till at laſt ſome ſceptic thinks 


of enquiring more narrowly into the 

matter: | 
If - the experiments be exact, and the 15 

theory founded on them true, ſuch a con- 


troverſy commonly gives occaſion to new - 
reſearches 'which otherwiſe would not 
have been made, and the ſubject is placed 
in a clearer point of view. 


It were indeed to be wiſhed that both 
parties held truth ſtrictly in view; that 
they brought no falſe experiments into the 


diſpute, and obſerved and explained the 


YOh A. D phænomena 
* Meyers Beytraa aage Zur Kenntniſi des fluſspaths. 


0 Schrifteß der Berliniſcher Geſellſchaft Natur-forſcher- 


der Freunde. B. 2. t. 319. 
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ænomena no otherwiſe than a FAIRE) to 
ath, unintereſted in the controverſy, 
ould do, 'and advanced contradictory 
ertions with as much caution as poſſi- 
le. It is, by no means, rare, for a man, 
eager to convict his adverfary of a mi- 
ſtake, to commit another in the very ſame 
experiment by which he thinks to attain ; 
his purpoſe. 
Truth, however, let the diſpute be car- 
ried on in whatever manner, is common- 
ly a gainer; and this is no ſmall advan- 


tage. g 
oY Hs 


| This has been the fate of che fuor 
ak a ſubſtance made publicly known 
by chat excellent chemiſt Mr Scheele, in 
the Swediſh Tranſactions. | 
Many doubted concerning it, but its. 
moſt zealous avowed oppoſers were, as far 
as I know, Mr Boullanger and Mr Mon- 
net. T hough I had made but few expe- 
riments with it when I read Mr Monnet's 
eſſay, yet I eaſily. perceived, that, while 
he 4 648; Mr Scheele with having ob- 
ſerved wrongly, his own obſervation had 
been ſtill more faulty. | 
I reſolved to defend my friend; but 
learning that he was himſelf making ex- 
periments in order to refute his adverſa- 
ries, 1 ogy ene the taſk "hi 
is 
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his maſterly hand. I, read with fatisfacz,. 
tion the experiments publiſhed by him 
with this view, in the firſt quarter of the 
Swediſh Tranſactions for 1 780 ; and more- 
over, tranſlated them, in order to commu- 

nicate them to my ne een in ny: A 
journal. 

Hence-I was led to repeat a few experi- 

ments, and theſe again ſuggeſted others ; 

4 and, as I think them likely to contribute 

4] ſomewhat to a more intimate knowledge 

14 of this remarkable ſtone, I Aae them * 
fore the l N 


rtr. 


1 | Among Mr Scheele's experiments, i was 
bs, Mt ſtruck by one in which he 
4 obtained no earthy cruſt on diſtilling fluor 
with vitriolic acid, when he had put ſpi- 
rit of wine into the receiver. I repeated 
this experiment, in hopes, that, by putting 
but little ſpirit into the receiver, I might 

procure a new kind of æther. 
With this view, I put an ounce off; fine- 
| ly powdered fluor, that had been before 

heated red hot, into a glaſs retort, and 

added three ounces of white Eugliſh oil of 
vitriol; the receiver contained three ounces 
} a of highly rectified French brandy.  _ 
[1 had continued the diſtillation for three 

| { hours in a gentle heat, when the acid, 

E 2 having made its way OR the bottom 
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of the retort, put a ſtop to the proceſs, 


part of the mixture running into the ſand. 
On the ſurface of the ſpirit, I could not 
obſer ve the leaſt trace of any eruſt; but 


in the place where the receiver had been 
in contact with it, there was a thin ring of 


tranſparent jelly. 
The ſame mixture of fluor ad 6 of 


vitriol was again put into a retort of very 


ſtrong glaſs, and the ſame ſpirit, as in the 


former experiment, fet in the receiver. 
The diſtillation was continued in a ſand- 
bath for two hours, at firſt with a gentle, 


but afterwards with a ſtronger heat. When 


the diſtillation was half over, the ſpirit 
of wine began to change into a thin jelly; 


and, at the end of rhe proceſs, I found 


ſome firmer pieces at the bottom. Theſe 


I waſhed with ſome ſpirit of wine; and, 


in order to obtain the ſpirit, together with 


the acid, in a pure ſtate, I po 


a large retort; as the retort grew warm, 


the opal-coloured ſpirit grew clear and 


fwelled ; what paſſed over became again 


gelatinous. A good deal of earth remain- 


ed behind, but did not adhere firmly to 
the retort, which was ſmooth in the in- 


fide, and yet full of broad ſhallow ex- 
cavations.: And it was evident, that it 
is not a mere cruſt which fixes itfelf to the 


glaſs, in treating flaor mineral with oil of 
vitriol, but TO. the glaſs is actually cor- 


roded, : 


red it into 
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experience, Landes,” 


$ IV. 


1 gave over my attempt to procure ther, 


| ans edulcorated the jelly 'and the 
earth that remained in the retort after the 


rectification, and precipitated the earth 
that was diſſolved by the. water with 


ſpirit of fal a er; The quantity of - 
earth amounted in 


all to two drachms, 
and that which had ſeparated ſponta- 
neouſly from the {act vas ſemi- tranſ Pa- 
rent. | 

Neither of theſe earths. ſl uffered any 
change under the blowpipe, but they 


both flowed on che addition of a little ſale 


of tartans;.-:: 1 
This was a large quantity of Ee from 


tw o ounces of fluor; and it could not be 
eſtimated As the whole, ſince the firſt pro- 


ceſs was cut ſhort before it was completed. 
As this earth ſhewed the properties of 


fliceous earch, and the glaſs, which was 
ſo much corroded, conſiſts in great mea- 
ſure of it, the greateſt part might come 
from the glaſs, and the reſt perhaps be a 
e part of the fluor ſelf. 


$ . 


In order to aſcertain this, fY was neceſ- 


fory to obtain the fluor acid quite free 


* from 
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from filiceous earth. I therefore expoſed 
the ley, which I had procured by the pre- 


cipitation of the earth with ſal ammoniac, 


to a gentle evaporation in a ſlightly cover- 
ed glaſs veſſel. The product was one 


ar im fifty-ſix grains of an ammoni- 
acal ſalt; the olaſh did not appear to have 


been attacked. 


I ſublimed half a drachm of this ſalt 


in a ſmall retort, which, towards the end 


of the operation, 1 laid upon the bare 


fire. No cruſt appeared upon the ſurface ' 
of the water in the cover. At the bottom 


of the retort lay a little flocculent earth, 
of a light grey colour, above which the 
internal ſurface was covered with a white 
pellicle that reflected various colours, and 
in the neck there was a ſublimate. 
The thin pellicle eaſily ſeparated in ma- 
ny places from the glaſs, which was quite 


ſmooth beneath, though i it was not with- 


out {mall furrows, | 
I poured water both upon the ammo- 
niacal ſalt and the cruſt, in conſequence 
of which it acquired a very ſour taſte, 
and coloured the tincture of turnſol red. 
The white cruſt that was left undiſſolved 
behind, weighed five grains, and under 


the Vlowpipe ran without addition into a 


green glaſs. This was nothing but the 


_ glaſs that had been corroded by the fluor 


acid ; but, as this acid can be ſet loofe 
only 
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only. by a ſtrong heat, it had done no 
more than corrode the glaſs, without paſ- 
ſing over along with it in the form of va- 


pour, and then depoſiting it again on the | 


water. For, upon pouring two drachms 


of oil of vitriol upon half a drachm of 


this ammoniacal ſalt, a little moiſtened, 
and placed in a glaſs retort,” a great foam 
aroſe, and the thick vapours that aſcend- 
ed covered the water in vie receiver with 
a white cruſt. ; 

A ſcruple of the Galt on u left be- | 
hind a grain of earth, which, as I con- 
jecture, it had taken up during the e eva- 
renne in the glaſs veſſel. 


1 Fi. 
is order to prevent this, I diſtilled half : 


an ounce of fluor with an ounce of oil of 


vitriol for five hours. The cruſts were 
ſeparated from the water ; they weighed, 


after being well waſhed and dried, eleven 


grains; they were white and very floccu- 
lent ; thirty-two grains of ſiliceous earth 


were precipitated from the filtered water ; 


the ley was then evaporated in a leaden 


veſſel, and yielded eighty grains of falt. 
' Glaſs veſſels were no longer to be truſt- 
ed; a piece of a gun-barrel furniſhed with 
a cover and terminated by a bent tube, 
intended to ſerve inftead of the neck of a 
retort, was uſed in the following experi- 
1 1 ments, 
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ments, and the diſtillation was n : 
n a ſand-bath. In this apparatus, to half 
a drachm of the newly procured ammo- 
niacal ſalt I added two e wn of $2 of 
vitriol, and diſtilled for two hours into a 


glaſs receiver, containing an ounce of wa- 


der. 
No veſtige of a cruſt could % percei- a 
ved on the water; but I ſaw ſome earth 
in the receiver, where the vapours having 
aſcended through the tube came into con- 
* tact with the wet glaſs; and here the ſur- 


face was become ſenſibly rongh. 


On the addition of volatile alkali, a Gow 


edel of filiceous earth, amounting on- 


ly to one-fourth of a grain, were thrown 
dos out of the water. 


Again, I added a drachm of oil of 
vitriol to 11 drachm of the ſalt in the 


ſame apparatus; but I now uſed a re- 


ceiver of lead, CORFALDENE an ounce of wa- 
ter. 


no cruſt on the water which had an 


unpleaſant ſmell; and, on the addition of 


ſpirit of ſal ammoniac, let fall a little grey 
earth that weighed half a grain. 
A ſcruple of this ſalt, mixed with an e- 


qual quantity of white land 1 in fine pow- 


der, and diſtilled in iron apparatus 


with 15 drachm of oil 5 e an ounce 


of water being put into che leaden recei- 


ver, 


HEE N . Vis 6 as 2 © 


" At the cloſe of the difllation, I found 


| os wand 
n ver, ſhewed no veſtige of a cruſt, The 


water: had a putrid ſmell, and left on the 

filter 24 grains of grey earth, which ran 
under the blowpipe into a grain of lead; 
and, by volatile alkali, five grains of grey 


earth were precipitated, which melted on 


the addition of a little ſalt of tartar 1 
to a black globule, though the blowpipe 


alone produced no change on it. This 


probably aroſe: from ſome diſſolved lead; 


but as there was a more copious precipi- 


tate here than in the preparation of the 
ammoniacal ſalt without filiceous earth, it 
muſt unqueſtionably have ariſen from a 
portion of that earth being diſſolved and 
carried over by the fluor acid. _ 
My ammoniacal ſalt being . I 
prepared more from a weaker acid, which 


I had remaining from another experiment, 


in a leaden veſſel, but e only thir- 


teen grains. 
7 To this quantity I added Acht of 
oil of vitriol in the above deſcribed appa- 


ratus, putting in moreover two ſcruples 
of green glaſs in ſmall pieces. Scarce had 


the iron tube grown warm, when I per- 
cerved on the water in the leaden receiver 


a great ſpot of ſiliceous cruſt; and I ſaw 
the ſame appearance on the moiſt ſides of . 


 \the veſſel. I continued the diſtillation for 
two hours; but there did not ſeem to be 
any increaſe of the filiceous cruſt ; Iz 


grain 


| 
* 
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grain remained on the filter, partly con- 


fiſting of grey earth, partly of white 
films, which ran under the blow pipe i in- 
to a greeniſh glaſs. 

It ſeems therefore certain, chat che * 
which paſſed over in theſe experiments 
comes not from the ſtone, as any conſti- 
tuent part of it, but that it is ſiliceous 


earth diſſolved by the acid. Did the ſtone 


contain an earth which ſo wonderfully 
altered acids, it muſt be thrown down: Dy 


9 volatile na th 


mw 


1 VII. 


To ſet the matter in a ſtill clearer 
-kighr, I uſed a different ſpecies. Some 
yellow cubical fluor from Saxony be- 
ing heated and pounded, and then di- 
ſtilled in the iron tube, with a double 


quantity of oil of vitriol, and with a 


drachm of water in the leaden receiver, 
yielded a thin pellicle, of the appearance 
of lead, but no ſiliceous cruſt. By preci- 


pitation with volatile alkali I got 43 Sin 
of grey earth. 


A drachm mixed with the ſame quantity 


of pulverized ſand afforded a pellicle of 


lead, interſperſed with a few particles of 
white cruſt, which ran into glaſs under 


1+ Us blowpipe. Volatile alkali precipitated 


e grails; a e difference. 0 


O N FLUOR .- FF 


N drachm bed with an equal quan- 
tity of green glaſs, reduced to powder, 


ſwelled a ng deal, and © (png a chien 
liccous han 


1 VIII. 


Not yet ſatisfied with theſe cxptritnieiies, 
I added to a drachm of green fluor, that 
had been heated and pounded, twodrachms 
of oil of vitriol, ſtill employing the iron 
tube. I alſo ſuſpended a piece of wet 
charcoal in the inſide, fixed a cover upon 
the tube, heated it in a ſand- bath, and 
found, upon taking off the cover, in the 
ſpace of fifteen minutes, that the char- 
coal was dry, and had no earth upon it. 
I now added a ſcruple of ſand in fine 
powder, wetted the charcoal, and replaced 
it; but found after he ſame time ze nothing . 
more than at firſt, mrs 
Some bits of green glaſs were now 
thrown into the mixture, when it began 
to foam ſo vehemently, that it ran over; 
and I did not now hang the charcoal in 
the tube, as it was no longer clean, nor 
was this at all neceſſary; for, after I had 
held it a few ſeconds over the orifice, it 
was covered with a white powder. © 
Mr Scheele, in his firſt Eſſay, ſays, That | 
he obſerved the white powder on a piece 
of charcoal that had been moiſtened and 
ſuſpended over fluor, to which vitriolic 


acid | 
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acid was . As chis experiment was 
made in metallic veſſels, I conjecture that 
the mortar uſed for reducing the fluor to. 
powder was of ſoft glaſs, gn that ſome 
particles being abraded by the trituration, 
had occaſioned the phænomenon. 


The 6LAss was therefore the chief cauſe 


of the production of the ſiliceous pellicle 
on the ſurface of the water in the receiver. 


e 


In 5 to aſcertain 20 e when "4 


quantity of glaſs ſufficient for the ſatu- 
ration of the acid is added to it, it can 
carry over much more along with it, to half 
an ounce of fluor, 1: ounce of white oil 

of vitriol was added in a retort of glaſs, 
and three ounces of water put into the 
receiver. The retort was corroded through 
in an hour's time, and the cruſt on 9 4 

. water weighed ten grains. The water 


was filtered and divided into two equal 
parts, of which the one being precipitated 


with cauſtic volatile alkali, afforded twen- 
ty-five grains of filiceous earth, and the 


other with aerated vegetable alkali yielded 


fixty-eight grains of a precipitate which 
flowed under the blowpipe, ran into the 


pores of the charcoal, and gave out ſtrong | 


vapours of fluor acid. 
In this caſe, therefore, the W earth 
was precipitated in a ſtare of purity by the 
volatile 


_—_— B 25d 
q 
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veludle: alkali ; but the precipirate by fixed 
alkali was a mixture of filiceous earth, 
fluor acid, and alkah, as Profeſſor Berg: 
mann has already COTE" n 


By. BA 6 5 | 
| To a mixture of half an ounce of lvor, 
and the ſame quantity of glaſs in powder, 
14 ounce of oil of vitriol being added in 
a retort that was thus half filled, the in- 
gredients acted fo violently on each other, 
that in a fhort time the mixture roſe to 
the neck of the retort. It was left expo- 
ſed to the open air on account of the va- 
pour, and the next day I found the rim of 
the retort covered with faſciculated mo 
ſtals as with hoarfroſt. 
I' be ſame mixture being on anceher oc- 
caſion made in a capacious retort, and 
thoroughly blended by agitation, became 
a thick maſs, and ſwelled like dough in 
fermentation ; the bottom of the retort 
grew very hot, and the filiceous cruſt 
appeared, on three ounces of water, which 
had been put into the receiver. 7; 
At the end of the diſtillation, which 
was continued three hours, I found fix- 
teen grains of filiceous earth on the ſur- 
face of the water, and the precipitate by 
volatile alkalt weighed fifty-ſix grains. 
The retort was not nearly ſo OF cor- 
room as vfual. 


"Os 


63 E S 8 A VIV. 


On ditilling thirty grains of this pre- 


cipitate in a glaſs retort, with 1+ drachm 


of oil of vitriol, I ſaw no Gliceous earth 


on the water in hs, receiver, nor ſublimate, 


nor did ſpirit of ſal ammoniac throw 


down any thing, either out of the water 
in the receiver, or that with which the 
earth was edulcorated. I mixed the ley 
of fluorated volatile alkali with a ſolution 


of chalk in nitrous acid, till no more pre- 


1 . 


cipitation took place. The mixture was 


2 paſſed through nitrous acid, and the pre- 


cipitate edulcorated; it weighed, when 
dry, two drachms thirty-fix grains. 
_ Two drachms of oil of vitriol being 
added to a drachm of this Precipitate con- 
tained in a glaſs retort, the precipitate 
was attacked in the cold, yet no cruſt ap- 


peared ; but heat was ſcarce applied, when 
the whole ſurface of the water was cover- 


ed, and all the phænomena which the na- 
tural. exhibits were ſhewn by, this Tegene- 
rated fluor. 7 

This ſhews, that Mr Scheele's theory 
of fluor acid is true, and that ſuch an 
acid regis exiſts, 


Fx. 


My firſt experiments were communica- 
ted to Mr Scheele, with a requeſt that he 
would repeat them; by which means J 
Nee to guard againſt any new miſtake. 

That 


That 8 e, 1 ed me, 
that he had long obſerved, that a mixture 
of fluor, as tranſparent as mountain cry- 
ſtal, and of oil of vitriol in a metallic cy- 
linder, produced no appearance of ſiliceous 
earth on a wet ſponge JadPennchets,! in-the 
inkde.:. 

At my requeſt he made a new experi- 
ment, which conſiſted in adding oil of 
vitriol to portions of fluor of this tranſ- 
parent kind that were placed in two tin cy- 
linders; ſome ſiliceous earth was put into 
one, a wet ſponge ſuſpended in both, and 
a cover fixed on them. The next morn- 
ing the ſponge that was ſuſpended over 


the mixture to which ſiliceous earth had : 


been added, was covered with that earth, 
while the other exhibited no ſuch appear” 

ace: 
However contrary this may :-appbar; to 
my experiment (S v111.), I have no doubt 
of the fact, having often experienced my 


friend's accuracy; I might have commit- 
ted : a es n, 


x1. 


The experiment was therefore repeated, 
but no heat was applied to the mixtures 
in the tin cylinders. After the expiration 


of fifteen minutes, neither ſponge had 


any earth adhering to it; but after con- 
dene ſuſpended for a whole night, the 
reſult 


64 E 8 8 A 1 W. 
— was ere fack a as Mr Scheele de. | 


. . 


3 on mixture with 2 had yielde' 


the dry ſiliceous earth which I obferved 


only when I added glaſs. Hence it be- 


came 1 to Se e A few more ex- 


| by. * EL 
A dnchm of fluor, mined with 4 . 


quantity of oil of vitriol in the iron ap- 


paratus, afforded, after a diſtillation of two 
hours, a thin An of lead on the ſurface 


of the water in the receiver, but no fali- 


ceous earth. While I was waſhing it out, 


I perceived ſome few particles, which 
were like the filiceous cruſt, but they 


were too inconfiderable to be weighed. If 
the mixture had been treated in glaſs veſ- 


fels, the filiceous earth would have amount- 
ed to 23 grains, which, on account of its 


rarity, makes a tolerable bulk. In order 


to be better able to obſerve it, the ſame 
mixture was diſpoſed in the ſame man- 


ner, except that, inſtead of the leaden re- 
ceiver, one of glaſs, with 34 ounces: of 
water, was ſo applied, that the mouth of 
the iron retort nearly touched the ſurface 


of the water. In the beginning of the 


diſtillation, a ſmall ſpot appeared under 
the 1 of the retort, and the mouth it- 


ſelf 
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ſelf. ith white powder. But 
it all ſoon diſappeared, and I ſaw no more 
ob: ir, thougly: che procels was long conti- 


The empty part eee 0 cor 5 
8 yer I procured, after. edulcarations | 


bur half a grain of earth... 
This ſeems further to ſhew, that nothing 


but the glaſs has any ſhare in the ptoduc# 
rion of the filiceous e 


it © "ap 15 


It Kale from theſe experiments, chat | 


ui fluor acid diſſolves ſiliceous 


earth, and carries it up into the water in 


the receiver. If no water be preſent, it 
aſcends in the form of a dry vapour; a 


remarkable fact, conſidering the fixiry of 


this earth. May not this ſerve to illuſtrate 


the volatility of the diamond ? I think it 


probable: that fluor acid is a conſtituent 
part. of this gem. 


The origin of the facing eruſb on the 


furface of the water may be explained, 
by ſuppoſing, either that the 3 diſ- 


ſolves an exceſs. of the earth which is pre- 


ſent in the glaſs, and already half prepa- 


red for ſolution, and that being over - ſa- 


turated, it lets fall a part which it cannot 


retain ee mixed with water, or that 
the alkali in the glaſs comes into action. 


Vor. I. 3 8 In 
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In Mr Scheele's experiment, the filiceous 
Sh was depoſited on the ſponge, with- 
out any other circumſtance to promote 
the volatilization. But it is, at the ſame 
time, to be noticed, how ſlowly this hap- 


pened ; for it, doubtleſs, did not begin to 


rake place till the ſmall quantity of water 


contained in the ſponge was ſaturated with 
the filiceous earth diſſolved in the acid. 


Fluor acid, which I have kept above a 
year in a Phial, has corroded the glaſs in 
many points, which are ſurrounded with 


concentric circles, and depoſited a pow- 


der that adheres to the bottom. 
This remarkable foſſil may ſtill faraiſh 


a ſubject for many experiments. Golden 


vellels would, in my opinion, be the moſt 


convenient in ſuch an e . as alſo 
| 88 keeping the acid Fo | 


ESSAY 


> Theſe experiments 10 clearly point out the origin 
of the ſiliceous cruſt, that Bergmann, who had adopt. 


ed Mr Scheele's opinion concerning its formation du- 
55 the proceſs, candidly deſerted it (Opuſc. vol. iii. 


397.) That this ſubject might not remain in ob- 


ae for want of inveſtigation, Mr Wenzel of Dref- 


den likewiſe 'made a number of experiments on, fluor, 


which coincide in every eſſential point with thoſe of 


Mr Meyer, though they differ in a few particulars. 
The title of his pamphlet is, G. WexnzELs Chymiſche 


VUnterſuchung des aaf baths.  Drifden bey erlach, 
1783. 4to. 


Mr Wenzel, in order to obtain the fluor acid free 
from ſiliceous earth, performed the diſtillation in a 


leaden retort, provided with a glaſs receiver; there 


ap peared, 
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"HOUGH the different . 4 man- 
ganeſe have attracted the attention 


of 3 of late years, the reſult of 


E 2 e their 


appeared, le upon the water in Ty receiver. 
a variegated cruſt, and the acid, with fixed alkali, 
yielded a gelatinous precipitate. Upon examining the 
receiver, he found that the vapours had corroded its 
internal ſurface, ſo that it appeared as if it had been 


rubbed with coarſe ſand. Mr Wenzel, however, ac- 
compliſhed his purpoſe, by ſabſtirurinig a balloon of 
lead in the place of a glaſs receiver, and by diſtilling 


with a gentle heat. At the end of the operation, 
there was no appearance of any earthy cruſt, either 
in the retort, or on the ſurface of the water in the 
receiver: The acid liquor gave no jelly on the addi- 


tion of alkali, though there was a Fan of 


iron and earth of alum. 


To complete his proof of the origin of the {iliceous 
earth, he mixed fluor, quarz, and vitriolic acid, and 


performed the diſtillation in his apparatus of lead. But 
he now found the uſual cruſt upon the acid liquor, and 
ke bi ng a nen precipitate on the addition of 
alkali. 

Moreover, Mr Wenzel obſerved, chat two r 
of fluor loſt upon calcination in open veſſels only two 
grains. When this experiment was performed in an 


air-apparatus, ſome inflammable air was obtained, aud 


a very {mal} Ry of 9228 9 wach attacked the 
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their experiments has gone no further 
than to diſcloſe ſuch of their qualities as 
ſerve to diſtinguiſh' them from other mi- 
nerals; at leaſt nothing has been publiſh- 


ed to elucidate their nature any further, 
except a diſſertation by Mr Weſtfeld, in 
the year 1767, in which this author firſt 


examined their conſtituent parts. My ex- 
periments, however, will ſhew, that his 
concluſions were too haſtily made. I 


think it unneceſſary to enumerate all the 
different kinds of manganeſe which I have 


examined, as they all agree in their prin- 


cipal qualities. 


Ju. Effect. of Vi triolic A on 0 | 


(a) Two drachms of manganeſe, levi- 


_ gated in a glaſs mortar, were digeſted with 


an 


ſs. Fixed alkali threw down a precipitate, amount- 
ing, after proper edulcoration, to one ounce, twenty- 


two grains, from the acid expelled by oil of vitriol 


from two ounces of fluor. This precipitate was very 
fuſible, and yielded fluor acid with oil of vitriol. Both 
fire alone and vitriolic acid expelled a liule acid of fluor 


from the earthy cruſt. When the precipitation from 


the ſame quantity of acid was made by volatile alkali, 
two drachms and fifty three grains of an infuſible ſub- 
ſtance were obtained, which likewiſe; on addition of 
ritriolic acid, yielded ſome fluor acid, It appears then, 
that a portion of it is contained in the earthy cruſt, and 
that even fixed alkali is not capable of ſeparating i it 


completely from ſiliceous: earth, but it remains united 


with ſome ſiliceous earth and alkali after precipitation. 


The reſiduum, after diſtillation, contains calcareous | 


and aluminous earth; this, at leaſt, was the caſe with 
the German ſpecies examined by Mr Wenzel. 
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an ounce of diluted acid of vitriol Ks ſe= 

veral days. No efferveſcence enſued, nei- 
ther had the acid loſt any of its taſte, mor © 
was the manganeſe diminiſhed in quan- 
tity. I notwithſtanding filtered the liquor, 
and ſaturated the acid with alkali of tar- 
tar, whence I obtained a yellowiſh white 
precipitate. (B) Upon the remaining man- 
ganeſe I poured another ounce of diluted 
acid of. vitriol ; which, however, appear- 
ing to have no action upon it, I put ano- 
ther half ounce of levigated manganeſe 
into the mixture, and boiled it. The ſo- 
lution ſtill retained ſome acid taſte ; but 

on adding two drachms more of levigated 
manganeſe its taſte grew bitter. | 
(e) I expoſed an ounce of powdered 
man ne mixed with as much concen- 
trated acid of vitriol as to reduce the maſs 
to the confiſtence of honey, in a glaſs re- 
tort to the fire, till it became red hot, 
during which operation ſome vitriolic 
acid mixed with water came over in the 
receiver. After breaking the retort, the 
maſs was found hard, white in the inkde, 
and red on the ſurface ; it weighed 125 
drachms, This maſs was reduced to pow- 
der, and diſtilled water poured upon it; 
in conſequence of which a great heat was 
generated, and a great deal of it diſſolved. 
The ſolution, after being filtered, was e- 
dulcorated. Wr when it was dry, it 
| — 3 appeared 
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appeared * a dark grey colour, and weigh. 
ed one drachm and a half. This rene 
was calcined in an open crucible with con- 
centrated vitriolic acid, till no more va- 
pours aroſe; then it was put into water, 
when one drachm remained undiſſolved, 
which was again calcined with concentra- 
ted vitriolie acid, and the undiſſolved re- 
ſiduum was a white powder, weighing 
half a drachm. (D) This white reſiduum 
was further inſoluble in the vitriolic acid. 
During its fufion with borax, it made 


an efferveſcence, and yielded a gtranſ- 


parent brown glaſs; it likewiſe efferveſ- 
ced with fixed alkali, changing into a 
brown maſs, which yielded an hepatic 
ſmell with acids, becoming, at the ſame 


time, a gelatinous maſs. (E) The ſolution _ 


of manganeſe obrained by calcination was 
evaporated, and, in the firſt place, a few 


| ſmall cryſtals were depoſited, which were 


nothing but vitriolated lime* (ſelenite). 
Afterwards, ſome very fine large cryſtals, 
of an oblique parallelopiped form, were 
depoſited, which increaſed in number as 
long as there was any liquid remaining. 
Their taſte was very much like the taſte 


of vitriolated magneſia (Epſom ſalt). 
Mr Weſtfeld pretends that they are alum; 


but they reſemble alum in no other re- 
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| F 11 5 Eee of hlogi licated Vi ariel Acid. 8 
4 dipped, according to Stahl's preſcrip- 


tion, ſome rags into a ſolution of fixed alka- 
li of tartar, and, after ſaturating them with 
the acid of burning brimſtone, I patthem 
into a retort, poured ſome acid of tartar 
upon them, ang lured on a receiver which 
contained water and levigated manganeſe. 
The retort was put into a ſand-bath, and, 
after a warm digeſtion of one day; the 
liquid of the receiver had become as clear 
as water, and a little fine powder was 
pPrecipitated to the bottom, conſiſting, for 
the moſt part, of ſiliceous earth. 


$ iv. Effect. of pure Nitrous Acid 7. 


(4) I poured one ounce of pure colour- 
leſs nitrous acid upon two drachms of le- 
vigated manganeſe. After this compound 


had been kept in a heat of digeſtion for 


ſeveral days, the menſtruum was found 


to have loſt nothing of its acidity, nor 
was there any appearance of efferveſcence. 
I abſtracted the acid by diſtillation, pour- 

6, the diſtilled Hquor Again, upon the re- 
13 E 4 ſiduum 


e Under the name of pure nitrous acid 1 underſtand 
colourleſs nitrous acid—the fuming acid diſtilled in a 
gentle hear, till the maſs. remaining in the retort ap- 
pears colourleſs, and yields white vapours when heated. : 
Nitrous acid of this quality muſt be preſerved in 15 
= veſſel PRES with a YO ſtopple, in a dark 

nm . 
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Fo: 1 5 0 diſtilled it over ** but 
very flowly. The reſiduum was but very 
helle diſſolved. I again poured the diſtil- 
led acid upon it, and afterwards added as 
much powdered manganeſe as was neceſ- 
ſary for The perfect ſaturation of the acid, 
and found that nine drachms were re- 
quired for this purpoſe. (g) The ſolu- 
tion of manganeſe being by theſe meang 
ſaturated, was filtered and divided in- 
to two equal portions. Into .@ne of theſe 
J poured ſome drops of vitriolic acid, 
whereby a fine powder was precipitated, 
which, however, did not ſettle at the bot- 
tom till after ſome hours had elapſed. 
This powder was neither ſoluble in 2 
ing water nor in acids. The limpid ſolu- 
tion, after being evaporated, yielded ſome 
ſmall cryſtals of ſelenite or gypſum; but 
would afford no others. (c) From the 
other half of this ſolution, after it had 
been evaporated in a gentle heat, I obtain- 
ed ſmall ſhining cryſtals, which, as well 
as the ſolution itſelf, were of a bitter 
taſte, and weighed abviit ten grains. On 
pouring ſome drops of vitriolic acid into 
this ſolution, inſpiſſated by a gentle heat, 
no precipitation enſued, except of a little 
ſelenite; but as ſoon as it was inſpiſſated 
to the conſiſtency of honey, —— fine 
acicular cryſtals, verging towards the 
ſame centre, began to form, but they 


grew 


— 
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grew oft and, deliqueſced ; in a few Tu. 
afterwards. | I 


k v. Efes. of pblog fate . Nin trous Acid. 


As this acid ſhews, in ſeveral experi- 
ments, quite different phænomena from 
thoſe which the pure nitrous acid ſhews, 


1 purpoſed to try its effects alſo upon man- 


ganeſe. I therefore put a little levigated 
manganeſe, mixed with ſome water, into 
a large receiver, to which I luted a tubu- 
lated retort, and poured through the open- 
ing ſome ounces of common nitrous acid, 
and added, at ſeveral different times, Gees | 
iron filings, taking care to cloſe the veſſel 


always with a glaſs ſtopple. The nitrous 
acid thus combined with the phlogiſton 


of the iron went over into the receiver, 
and there united with the black maſs a- 


bove mentioned. The manganeſe was | 


thus entirely dilbtred' in a few hours time; 
the ſolution was as limpid as water, a lit- 


tle fine earth excepted, which was ſilice- 


ous. There began now to precipitate a 
white earth, of the ſame kind as that 


mentioned in 9 iv. (3). In other reſpects, 
this ſolution agreed with that made in pure 


Nitrous acid, as it is deſcribed 1 in the pre- 
_ paragraph. 


F vr. Effect. of common „ uriatic Acid. 


. 1 ee an ounce of purified mu- 
| | riatic 
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riatic acid upon half an ounce of leviga- 
ted manganeſe. This acid, after ſtanding 
quiet for an hour's time, grew dark brown. 
A portion of this ſolution was digeſted in 
an open glaſs veſſel in heat. It yielded a 
it e ſmell like warm aqua regia. In a quar- 
1 er of an hour, the ſmell was gone, and 
1 N . the ſolution became clear and colourleſs. 
1 - ___ (B) The reſt of the brown folution was 
1 | digeſted, with a view to fee whether the 
8 muriatic acid would be ſaturated with 
1 manganeſe. As ſoon as it grew warm, 
| the ſmell of aqua regia was confiderably = 
1 | ſtronger, and an efferveſcence enſued, _ 
1 which laſted: till the next day, when the 8 
=  folution was found ſaturated. Upon the 
1 reſiduum, which was not diſſolved, I 
poured another ounce of muriatic acid, 
which was followed by the very fame 
phznomena, -and the manganeſe was en- 
tirely diſſolved, a ſmall quantity of ſili- 
ceous earth remaining. ©) This yellow 
| ſolution was divided into two - portions. 
Into the one I poured ſome drops of vi- 
triolic acid, and the ſolution in a few mi- 
nutes turned white, and a fine powder 
was precipitated, which was not ſoluble 
in water. After the ſolution was evapo- 
rated, ſome ſmall ſelenitic cryſtals formed, 
= - and the reſiduum exhibited the ſame phæ- 
il nomena as are deſcribed above, with the 
mixture of nitrous acid and manganeſe. ; 
n 
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we 


(o) The other half was evaporated, and 
ſome ſmall angular ſhining cryſtals were 
obtained, which, with regard to their 


cryſtalliſation, agreed with thoſe abun 5 


by the nitrous acid. . 


mn Eheti 17 Fluor Keil 


But very little of the Ee after 
being digeſted with this acid for ſeveral 


days, was diſſolved ; and it was neceſſary : 


to add a very large quantity of levigated 


manganeſe before the acid was ſaturated. 
The folution had hardly any ſenſible taſte; 
a little precipitation took place on adding 
alkali. But if a neutral ſalt, compoſed of 
this acid and volatile alkali, be added to 
the ſolution of manganeſe in any one of 


the above mentioned acids, a double de- 


compoſition takes place, and the manga- 
neſe uniting wt the fluor ed 1s e ; 


tated. 


{4 vu. FEffds of Poſpbori Acid. 
One drachm of phoſphoric acid being 


veiled with half a drachm of powdered 


manganeſe, diſſolved but little of it ; and, 


though evaporated to dryneſs, the remain- 
der had a very ſour taſte. At laſt, how- 
ever, by adding more manganeſe, the a- 


cid was ſaturated. On adding microſmic 
ſalt to a ſolution of manganeſe, a decom- 


poſition follows, like that effected by the 
fluor acid. 5 9 IX. 
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ix.  Eftes of Acid of Tartar. 
Pure acid of tartar, digeſted in the cold 
with manganeſe, produced a brown ſolu- 


tion; but, on digeſting in heat, more 


was Gilded with a kind of efferveſcence ; 
the whole quantity, however, was not diſ- 
ſolved, but the acid was at laſt ſaturated 
by the addition of more manganeſe. On 
adding tartarized fixed alkali to a ſolution 
of manganeſe, a double decompoſition 
happens, as F VII. VIII. 1X. 


Fx. Effect of d. Milled Vinegar. 


In a boiling heat little of the manga- 
neſe was diſſoived by vinegar; but, af- 
ter diſtilling the ſpirit of verdigreaſe ſe- 
veral times from manganeſe, the acid was 
ſaturated. On adding vitriolic acid, I ob- 
rained a little white precipitate, (F Iv. B). 
Of the remaining manganeſe. hardly any 
ſenſible quantity was diſſolved by con- 
centrated vinegar, though repeatedly di- 


tilled over it. The product of the ſo- 


lation upon evaporation to dryneſs was 
deliqueſcent 1 in the open air. 


§ x1. Effect. of Acid of Lemon. 
Two. drachms of levigated manganeſe 


were digeſted with an ounce of the acid 


of lemon. The mixture, when cold, 
Ne a brown . g; 1 on che 
| application 
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application of heat, the liquid began to 
efferveſce, which continued till the acid | 
was. ſaturated, when it had loſt its brown HE 
colour. In the ſame manner the remain 
ing manganeſe was diſſolved. More acid 
was poured upon it, and thus the whole 
was in a few hours diſſolved, a whats 
earth excepted. 


$ X11, - Effect. of Aerial Acid. 


WE: furaratiods cold water, which eee 
a little ſnow unmelted, with aerial acid, 
and then put a little levigated manganeſe 
into it. The phial which contained this 
mixture was carefully cloſed, and left for 
ſeveral days in the cold, during which 
time it was now and then agitated. The | 
liquor was afterwards: filtered; and alkali | 
added: to it, upon. which a e powder „ 
precipitated. The reg likewiſe 114 
parated from its ſolutionꝭ on ſt - | 
1 pag the 1 e e SON „„ 


1 * . 


8 Busi tht effects of aide upon ma 
ganeſe. What is moſt remarkable in them 
18, that fome of the acids, ſuch as the vo— 
latile ſulphureous, the phlogiſticated ni- 
trous, the common muriatic acids, and | 


the acid of lemon, completely diſſolve it. 
Others during the ſolution cauſe a conſi- 


derable efterveſcence ; others again pro- 
duce 


78 K 84S AM V. 
duce ts ſolution” quietly, and others dif- 
ſolve a part of the manganeſe only. 
Before I enter upon any explication of 
theſe ſingular phænomena, it will be ne- 
ceſſary to point out the OE (ORE 
PO bg ara DER 7 


Hoe: | 
| 1 xiv. 


| We Manganeſe . has a ſtrong elective 
| : nadie MM phlogiſtic ſubſtances. I 
| ___ 72.) This attraction: becomes ſtronger, if 
there be a menſtruum preſent which at 
the ſame time can unite with the phlogi- 
ſticated manganeſe. In this ſituation the 
manganeſe is able to attract phlogiſton 
more ſtrongly than the nitrous acid does 
vid bumidi. (z.) When manganeſe is ſa- 
turated with phlogiſton, it loſes its black 
and aſſumes a white colour, which how- 
ever diſappears as ſoon as the phlogiſton 
| is ſeparated from it again. (4.) Without 
| combining it with phlogiſton, there is no 
| way of producing a colourleſs ſolution of 
manganeſe in any acid; and, whenever 
: pPhlogiſton is wanting, the ſolution be- 
= | // eomes blue or red. By means of theſe 
four general qualities of manganeſe, diſ- 
covered by a train of experiments, all its 
known effects are eaſily explicable, as will 
ee ang: the PREY: obern vations. 
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bt Dihited: vitriolic. and diſſolves mangas 
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neſe only in part, whether (digeſted or 


boiled with it, (S 11. A). This part there- 
fore ought to be ſeparated from the reſt, 
becauſe the ſolution of manganeſe is ne- 


ver. colourleſs, except - when combined 


with phlogiſton, ($ x1v. No. 4.) Whence 
it follows, that this ſoluble part of it 8, 


ane with phlogiſton. That manganeſe 


naturally contains but little phlogiſton, has 
ſome time ago tau ght by Mr Weſft- 
eld; but the cauſe he aſſigns is not ro be 
admitted, till it is nee by other ar- 
guments, eſpecially as nitre, without the 
addition of phlogiſton, may become al- 
kaleſcent, and that the ſooner, if there be 
a body preſent which is capable of uniting 
with the alkali, in which caſe a heat only 

half as ſtrong is requiſite. This happens in 

the calcination of manganeſe with nitre; 

for if the mixture is diſtilled, nitrous acid 


2 


is obtained in the receiver: But that ſome 


phlogiſton really enters into the compoſi- 
tion of manganeſe, the following experi- 
ments will ſhew: (A) If the ſolution of 


manganeſe in vitriolic acid (F 11. A, 3) 


be evaporated to dryneſs, and then the re- 


ſiduum diſtilled in the open fire in a glaſs 
retort, with a receiver applied to it, the 


vitriolic acid does not ſeparate from the 
manganeſe 
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manganeſe till the retort nt to wats; 
but it is then changed into volatile ſulphu- 
reous acid. The reſiduum is black, and 
nothing but common manganeſe. (B) Let 
che ſolution of manganeſe in nitrous acid 
(F 1v. 4) be put into a glaſs retort, all the 
liquid abſtracted, and, when it begins to 
foam, let a receiver, "ih ſome: water in 
it, be applied. By a ſlow fire, the nitrous 
acid, employed for the. ſolution, will be 
driven over in the form of blood red va- 
pours, and yield green volatile nitrous 
acid. In the retort there will remain like- 
wiſe: real black "manganeſe. - (c) A ſolu- 
tion of ' manganeſe. in vitriolic. or pure ni- 
trous acid, (H 11. IV. B, A) precipitated by 
7 alkali of tartar, retains its colour; but, 
when calcined in the open air, grows black 
( xiv. No. 3.). Hence it follows, that 
manganeſe contains phlogiſton; and, ſince 
the reſiduums in the retort have loſt their 
phlogiſton, by means of which they were 
united with the acids, they are no longer 
// ſoluble in pure acids. If therefore vitrio- 
lic acid be poured upon the reſiduum (), 
little or nothing of it will be diſſolved; 
but if the volatile vitriolic acid, which 
was driven over into the receiver, be pour- 
ed upon it, it will again diſſolve it, a ſmall 
portion excepted, for want of a ſufficient 
quantity of acid; for chere is ſome of 3 
Al 
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Now, fince only a part of this mineral 
is diſſolved by the vitriolic acid, it may 
be aſked, Why the remainder does not 


- diſſolve? To this I anſwer, The undiſſol- 
ved portion has parted with the litrle phlo- 


giſton it naturall Md poſſeſſed, to that por- 
tion of manganeſe which is taken up by 


acid loſt during the diſtillation through | 
the lute. The ſame thing happens with 


the diſtillation and ſolution of manganeſe 
in nitrous acid, (B). 


the vitriolic acid during the firſt digeſtion ſ* 


for, without that principle, manganeſe | 1s 


- inſoluble. That the remaining manga- 
neſe loſes its phlogiſton, 1s evident from 
this, that if nitrous acid be abſtracted 
from it, there appears little or no red va- 


pour. That manganeſe, according to its 


7 


ſecond general property, attracts phlogi- 


ſton more ſtrongly when it is combined 
with ſome acid, the following experiments 


will ſhew : (a) Levigated manganeſe di- 


manganeſe with ſome diluted vitriolic 


or pure nitrous acid firſt, afterwards 
adding ſome of theſe ſubſtances, and ex- 


geſted or boiled with a ſolution of ſugar, | 
honey, gum Arabic, hartſhorn, jelly, un- 
dergoes no change. But on mixing the 


poſing the whole to digeſtion, you per- 


KOH F lour 


cCeive with admiration how the black co- 


4 


$2 ESSAY. v. 


Jour vaniſhes by degrees, and the ſolution. 


| Fbecomes as limpid as water. During this 
phznomenon, a quantity of air- bubbles 


is diſcharged with a violent efferveſcence; 
they are found to be aerial acid. Nay, 
manganeſe, in ſuch a combination, ſhews 
ſuch a ſtrong attraction for phlogiſton, that 
metals, not even the noble ones excepted, 


render it ſoluble in theſe acids in a limpid 
form; and what is ſtill more remarkable, 
the volatile alkali, as well as the above 
4 mentioned vegetable and animal ſubſtan- 


ces, is entirely deſtroyed. But of this 
I ſhall ſpeak more fally hereafter. Ar 
preſent I conclude from theſe experi- 


ments, that the ſuperficial particles of le- 
vigated manganeſe, on touching an acid, 
acquire a great attraction for phlogiſton ; 


and if ſuch an acid contains no phlogi- 


ſton, nor the manganeſe ſo much as is re- 


quiſite for its entire ſolution (F II. Iv. A, A), 
thoſe ſuperficial particles attract as much 


of the phlogiſton as is required from the 
particles next adjacent to them, which 


have not yet come in contact with the 


acid. This is the reaſon why the exter- 


nal particles diſſolve in vitriolic or nitrous 
acid; and the internal, or thoſe lying 


neareſt under the external ones, having 


been deprived of their phlogiſton, remain 
undiſſolved; bur theſe likewiſe diſſolve as 
ſoon as the requiſite phlogiſton is com- 


municated 
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mun jede! to chem from the above men- 
eee ſubſtances, ſuch as 1 Ne. 


10 Be S xvi. 1 
We now come to ſpeak of he effects 


of concentrated vitriolic acid on man- 
ganeſe, (II. c). It is remarkable, that 
this acid diſſolves the manganeſe en- 


tirely without the addition of any Phlo- 
giſton. It would be difficult to compre” 


hend whence the phlogiſton in this caſe 


ſhould come, if we were notgcertain that 
ſeveral ſubſtances, which have a great at- 
traction for phlogiſton, can attract it in 


a red heat. Quickſilver, and ſilver when 
diſſolved in the pureſt nitrous acid, hoon 
loſe the phlogiſton (F 1v.), which is a 
conſtituent part of theſe metals. This 
appears from the red vapours, under the 


form of which the nitrous acid ariſes; and 


the diſſolved metallic earth cannot be 


again reduced to its metallic form, till 


it has again acquired the loſt phlogiſton, 
which is effected either by precipita- 


tion with complete metals, or elſe by 
means of heat alone. It is known, that 


nitrous acid, when combined with a little 


phlogiſton, adheres afterwards to abſor- 


bent bodies ſo looſely, that it may be ex- py 


pelled from them by vegetable acids. If 
a ſmall glaſs retort, filled with nitre, is 


1 upon the fire, till the nitre ſhall 
7 F2 1 58 5 have 
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4 acquired ſome phlogiſton. For, when 


{/ 


have been in a red fuſion for half an 


hour, it is found, after cooling, to have 


rubbed with tamarinds, a ſtrong ſmell of 
aquafortis riſes; and it likewiſe dehqueſces 


in the open air, though there is no mark 


of any ſuperabundant alkali. ' And what 


elſe can be the cauſe, that fuming nitrous 


acid, when diſtilled, riſes at laſt, when 
the retort 1s nearly of a white heat, in 
blood-red vapours, whereas it aſcends du- 


ring the diſtillation in a limpid form like 


5 4 I could adduce many more expe- 
riments to prove, that phlogiſton is con- 


tained in fire, if I was not afraid of ren- 
dering this diſſertation too long. This, 
however, I may add, that the following 


objection is void of foundation: Why, 


if what I aſſert was really the caſe, the 


calces of the ignoble metals are not equal- 


ly reducible by heat? fince all bodies have 
not an equal degree of attraction to . | 


giſton. 8 


Thus manganeſe can attract the quan- 
tity of phlogiſton neceſſary for its ſolu- 


tion, by means of concentrated vitriolic 


acid, from heat. It is not probable, that 


the concentrated acid undergoes a decom- 


poſition in this degree of fire; for if you 


faturate half an ounce of this acid with 
alkali of tartar, and afterwards calcine in 
a retort, with a receiver applied, an ounce 


and 


8 — 1 1 
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and a half of powdered manganeſe, with 
an equal quantity of the ſame vitriolic 


acid, then diſſolve the calcined maſs in 


diſtilled water, and likewiſe waſh well the © 


receiver, which contains ſome drops of 
vitriolic acid, which are alſo to be add- 


ed to the ſolution; and laſtly, add the 


ſame quantity of alkali, there will be no 
mark either of abundanr alkali or acid. 


Thence it may be concluded, that the 


phlogiſton in the vitriolic acid (if there 
really exiſts any in it) contributes no- 
thing to the ſolution. But the manga- 
neſe, precipitated with alkali, contains a 


conſiderable quantity of it; in conſequence 


of which, it is afterwards entirely ſoluble 
in acids, without the addition of _y 
e 3 e | 
4 0 $xvan. 5 

Manganeſe is often mixed with hetero- 


geneous earths, which are not to be rec- 


koned as its conſtituent parts. Among 
theſe are, (I.) a little iron ochre. This 
was the reaſon why the maſs in the retort, 


7. 


after diſtillation, was red on the outſide 


(F 11. c), becauſe it was there expoſed to 
the greateſt heat; whence the vitriolic acid, 
that was combined with the iron, quitted 
it. Calx of iron is beſides eaſily obtained 


from the ſolutions of manganeſe in acids. 


5 5 a few drops of a ſolution of alkali are 
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Ach in, the iron will be ä 
firſt, becauſe it has leſs attraction for the 
acid than the phlogiſticated manganeſe 
has. That this ſmall quantity of calx of 
iron is only mechanically mixed with 
Apaggnacis, has been proved by Mr Pott, 
Land afterwards by Mr Rinman, though 
Mr Weſtfeld looks upon it as a conſtituent 
part of manganeſe. (2.) Some ſiliceous 
earth is likewiſe found mixed with man- 
ganeſe, but it does not enter into the ſo- 
lution, (F 11. D), That the ſiliceous earth 
18 not pure, appears from experiment ; but 
it may be obtained quite pure by means 
i proper acids. (3.) A little calcareous 
earth, which, as far as I know, has not 
FRA hom. taken notice of. It is 
this with which the ſeparated ſiliceous 
earth is mixed, (F 11. D); and, in conſe- 
quence of its abſorbent nature combining 
with the vitriolic acid, it forms a neutral 
| ſalt, which is ſoluble in water, and forms 
with borax a brown glaſs (F 11. D), on ac- 
count of the ſulphur produced during the 
fuſion ; of which I ſhall ſpeak more ak 
ticularly hereafeer, $ XXX11, 


: $ X1X, 


If the falt, conſiſting of vitriolic 1030 
and manganeſe (F 11. c), be again diſſol - 
ved in diſtilled water, and afterwards cry- 
| allifed, it * be obtained in a ſtate of 
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purity, containing nothing of the alin 
tures, mentioned in the preceding para- 


FF graph. From it manganeſe, ſaturated 
1 with phlogiſton, may be precipitated „ 
alkali of tartar. That this manganeſe 1 is 


really ſaturated with phlogiſton, appears 
from this, that it cannot be united 
with more phlogiſton, ſo as to yield any 
metallic ſubſtance. If Mr Weſtfeld had 
examined this precipitate a little more, 
he certainly would not have pronoun- 
ced it to be the eth of /alnm. tHe 1 
| earth, thus obtained, is without the leaſt | 
particle of 1ron, and is beſides endowed 
1 with all the properties which mineralo- N 
giſts aſcribe to manganeſe, after the phlo- 
CY giſton has been ſeparated from it by cal- 
| cination in the open air, (S xv. c). TREE | 4 
23 I infer, that Mr Weſtfeld's Diſſertation 
affords no inſtraQtion. whatſoever. 


xx. 


8 effects 5 volatile ſulphureous acid 
3 on manganeſe clearly prove what has been 
i _ aſſerted (§ 111.). The manganeſe attracts 
'F the phlogiſton contained in this acid, 
'# which is the cauſe of its great volatility, 
and which renders the manganeſe ſoluble in 
the now pure vitriolic acid. If this ſolu- „„ 
tion be mixed with concentrated vitriolic 
acid, and diſtilled, no volatile ſulphure-, 
ous acid } 18 obtained; and if it be preci- £5 ”- 
F 4 | To 1 N — 


\ 
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pitated bis means of fixed 1 alkali, 
vitriolated tartar is obtained. This proves 
that manganeſe has a ſtronger attraction 
for phlogiſton than for vitriolic acid 1 in the: 
moilt way, | 


$ Xx1, 


The effects of nitrous acid on manga- 1 
neſe coincide, upon the whole, with thoſe 
of vitriolic acid. If this acid could ſup- = il 
port ſuch a degree of heat as the other in | 
a ſtate of concentration, it would alſo en- 
tirely diſſolve the manganeſe without the 
addition of any. phlogiſton. But as this 
is not the caſe, it is neceſſary to ſupply 
the defect of phlogiſton. The extrane- - 
ous ſubſtances mixed with it appear in this 
proceſs more clearly, (5 XVIII.). Here the 
pure ſiliceous earth remains undiſſolved at 
„the bottom; but another unknown earth 
Tunites with the nitrous acid, and yields 
1 „ fei ee. e It Rete may be 
72 precipitated by the vitriolic acid ; and this 
; is the precipitate mentioned in the ſame 
AP __ place (n), as inſoluble in water. The 
| calcareous earth, with vitriolic bs. 
1 forms gypſum, and the ſmall portion of 
a . iron is readily ſeparated, by means of 
| a few drops of alkali of der, 68 XVIII. 
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All chis appears ; till more Sey with | 


_ phlogiſticared nitrous acid. The manga- 
neſe decompoſes this acid for the fame 


reaſon as it does the volatile ſulphureous,, 


acid (S xx.). That the phlogiſton of the 
acid really combines with the manganeſe, 
appears from this, that on adding to ſuch 
a ſolution ſome vegetable acid, there is 


no {ſmell of aquafortis obſerved, 1K XVII.) ” 


and the diſtillation with pure vittiolic acid 


3 ber by no means yellow, nitrous | 
acid. There appears no efferveſcence 


here, as happens with the ſolution in pure 


nitrous or vitriolic acids, on adding a lit- 
tle gum or ſugar (S xvi. A). It is well 
known, that a great quantity of aerial 


Fs 


acid is conſtantly developed in the decom- ' 


poſition of any animal or: vegetable ſub- 
ſtance. Now, ſince manganeſe, aſſiſted 
by acids, has the ſame effect upon thoſe 
ſubſtances- as air and other bodies have, 


which extract from them their phlogiſton, 


there muſt neceſſarily be, in this proceſs, 


a ſeparation, or perhaps a generation of 


aerial acid. But, in the preſent caſe, with 


phlogiſticated nitrous acid, no ſuch effer- 
veſcence can take place, becauſe 3 it is com- 
bined with pure phlogiſton; and if this 
be again ſeparated, I do not ſee why aerial 


. mould decxtricated, Moreover, man- 
ganele, 


4 7 


ganeſe, when united with nitrous acid 


and metals, arſenic or oil of turpentine, 


is entirely diſſolved without: ene 780 


Aten, . 
Ip XX111. 


The vith cc ſhews the effects 5 
muriatic acid. In this caſe, perhaps, it 
does not immediately appear whence man- 
ganeſe ſhould obtain its phlogiſton; no 


phlogiſton being added here, and the en- 


tire ſolution taking place without heat. 
There occurs, indeed, here a circumſtance, 


which certainly proves that muriatic acid 
contains ſome phlogiſton; a property which 
one ſhould have attributed to the nitrous 


acid, chemiſts having been of opinion that 


large quantity, as one of its conſtituent 
parts. But this we now reverſe, and at- 


this principle Was preſent in a pretty 


tribute phlogiſton to the muriatic acid. 


A 


„r n the cold. | 
with manganeſe, aſſumes a dark-brown 
colour (Avi. A); for, ſince this ſubſtance ne- 


ver affords a colourleſs ſolution without 
„Phlosiſton, the preſent ſolution will be ei- 


ther blue or red ({ xiv. iv.), though the 


, Muriatic acid is capable of diſſolving man- 
” ganeſe, without the addition of the in- 


flammable principle. In this caſe, the co- 
lour has more of brown than red, on ac- 


count of the fine a: of the manga - 
| net 
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| 158 floating in the ſolution, and: not. 


eafily ſinking to the bottom; for, with- 


out theſe particles, the en is red; 
and red mixed with black yields a brown 


colour. Manganeſe ee here looſe- 
ly to the muriatic acid; ſo that it may 


be precipitated hy water; and the preci- 


pitate ſhews the ſame properties as com- 
mon manganeſe. Whenever I expoſed: 
the mixture of manganeſe and muriatic 


acid to digeſtion, an efferveſcence enſued. 


with a ſmell of aqua regia, (S vr. B). 
In order to ſet this new diſcovery in 5 


clear light, I tied to the neck of a retort, 


which contained a mixture of manga- 


neſe and muriatic acid, an empty bladder, 


and put it into hot ſand. An efferveſcence 
enſuing, the bladder was filled. When 
the acid no longer occaſioned any effer- 
veſcence, which was a ſign of 181 ſatura- 


tion, I took the bladder off, and found 


that the air had rendered the bladder yel- 


low, as nitrous acid would have done; , 


but there was not the leaſt mark of aerial 
acid, only a very ſenſible pungent ſmell, 


highiy oppreſſi ve to the lungs, and reſem- 


bling the ſmell of warm aqua regia. The 


ſolution in the retort was clear, and of a 


yellowiſh hue, which was owing to the 


iron contained in it. If you wiſh to be 


convinced, that the manganeſe, thus diſ- 
ſolved, likewiſe contains phlogiſton, you 


ſhould precipitate the ſolution with alkali 
of 
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of tartar, edulcorate the precipitate, and 


treat it in the manner above mentioned, 


(F xvi. A, B, c). But whence did it ac- 
quire its phlogiſton From the muriatic 
acid. The matter of heat has no ſhare 


here, becauſe the ſolution becomes limpid 


without it, if it be only expoſed to this 
air for a few hours. The following is the 
theory of the ſolution: The manganeſe is 


firſt attacked by the acid, and thus we have 


a brown ſolutian. The manganeſe, when 
diſſolved, acquires, by means of the acid, 


a ſtrong Attraction for Phlogiſton, ($ XIV. 


No. 2.) and really attracts it from the par- 


ticles with which it is combined. Theſe 


particles having thus loft one of their 


conſtituent parts, and being but ve 


looſely combined with the phlogiſticated 


manganeſe, are expelled from it by the 


remaining muriatic acid, which has not 
yet ſuffered any decompoſition, and now 


appear with an efferveſcence, as an highly 
elaſtic air; the brown colour has now 
diſappeared, and we e 1 is become | 


Erapid. ; 


* 1 en 8 x xxlv. | 
The marine acid ſeparated from Piet 


Wan; one of its conſtituent parts, unites 
with water in à very ſmall quantity only, 

and gives it a {light acid taſte : But, when- 
ever it is enabled to combine with phlo- 


8 5 
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giſton, it aſſumes its former nature, and 


again becomes a true muriatic acid. In 1 


order to diſcover the properties of this ae- 
rial fluid, it is beſt to examine it in its 
elaſtic ſtate. Common muriatic acid is to be 
mixed with levigated manganeſe in any 
quantity in a glaſs retort, which is to be 
put into warm ſand, and a glaſs receiver 
applied, capable of containing about twelvʒe 
ounces of water. Into the receiver put 
about two drachms of water; the joints 
are to be luted only with a piece of blotting 
paper tied round them. In a quarter of 
an hour, or a little longer, a quantity of 
elaſtic acid, going over into the receiver, 
gives the air contained in it a yellow co- 
lour, and then it is to be ſeparated from 
the retort. At this time, if the paper 
has been cloſely applied, a portion of the 
aerial fluid will ruſh out with ſome force; 
and you therefore muſt have a cork ready 
to cloſe it immediately; and then an- 
other receiver, with two drachms of wa- 
ter in it, ſhould be applied to the retort 
as before; and thus ſeveral ſuch veſſels 
may be filled with dephlogiſticated mu- 
riatic acid. In the proceſs care ſhould ” 
be taken, that the retort be fixed in 
ſuch a poſture, that if a few drops ſhould 
riſe into its neck, they may run back in- 
to the body. The water put into the 
rener ſer ves to condenſe the vapours of 


marine 
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marine bad ſhould any go over. 31 u 
ſeveral glaſſes at once, 1n order to get a 


good quantity, and to avoid the trouble 
of repearing the proceſs as often as I want 


ſome of the fluid for my experiments. It 
is better to make uſe of ſmall veſlels for 
receivers, becauſe a great part of the acid 


18 s loſt every time the cork is taken out. 


S xxv. 


The bodies N I wiſhed to 8 to 
the action of this dephlogiſticated aerial 


fluid were fixed in a glaſs tube, which 


paſſed through the cork of the receiver. I 
— that the corks (A) became yel- 


low within the receiver, as from aquafor- 
tis, and the lute was likewiſe corroded 
during the diſtillation. (B) Paper colour- 


ed with lacmus became nearly white ; all 
vegetable red, blue, and yellow flowers, 


grew likewiſe white in a fhort time ; he 
ſame thing happened to green vegetables: 


Meanwhile, the water in the veſſel was 
changed into a weak but pure muriatic 


acid. (c) The former colour of the 


flowers, or of the green vegetables, could 
not be recovered either by alkalis or 


acids (o), expreſſed oils and animal fat, 


whether dropped into the tube, or ſmear- 
ed upon it, grew in a ſhort time as tena- 
Nun as turpentine. (E) Cinnabar grew 

"white upon the . and, when it was 


waſhed 
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| waſhed in water, a pure ſolution of cor- 
roſive ſublimate was obtained; but ſul- 
phur was not changed; () vitriol of iron 
grew red and deliqueſcent; ; vitriol of cop - 
per and zinc remained unchanged; () 
7 iron filings, put into the tube, were diſ- 
1 ſolved. The ſolution, after being evapo- © 
| rated to dryneſs, and then diſtilled with _ 1 
the addition of ſome concentrated vitrio- „ 
lic acid, again yielded pure marine acid, in 
which gold remained undiſſolved. (H All 
the metals were attacked; and, with re- 
gard to gold, it is remarkable that its o. 
lution in W dephlogiſticated muriatic acid 
| Yields with volatile alkali aurum fulmi- ” 
nans. (1) When ſome volatile alkali, prepa- 
red from ſal ammoniac and quicklime, was 
dropped upon the tube, a white cloud was 
produced, and a great number of air- 
bubbles werediſcharged from them, which, 
on burſting, yielded a vapour. (x) Fixed . 
alkali was changed into common falt. 
which decrepitated, but did not detonate 
in the fire. (L) Arſenic became deliqueſ- 
cent in this vapour; () inſects inſtant- 
ly died in it; (N) and fire was 3 inſtante , 1 
— (Es eee . 
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This ſufficiently ſhews how ſtrong : . 
attraction dephlogiſticated muriatic acid _ 

has for een | 8 STAHL ob- 
| tained 
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tained hacks dephlogiſticated muriatic acid 
by means of iron, and, from the yellow 
NT of the cork, was led to ſuppoſe that 
the muriatic had. been changed into the 
nitrous acid. If you make a mixture of 
manganeſe, muriatic acid, or diluted vi- 
triolic acid and alcohol, and, after digeſt- 
ing it in a well cloſed phial for ſome days, 
diſtil it by a gentle fire, no efferveſ- 
" cence enſues; but the ſpirit of wine goes 
over, and, what is very remarkable, has a 
*\trong ſmellof nitrous zther. The remain- 
der in the retort will have loſt its acidity, 
and be ſaturated with manganeſe. If me- 
tals, ſugar, linſeed, or oil of turpentine, 
be combined with a mixture of pulveri- 
zed manganeſe and muriatic acid, no ſuch 
„dephlog iſticated muriatic acid is produced 3 
"becauſe; in this caſe, a ſufficient quantity 
of phlogiſton is en for the elaſtic 
acid to unite with. It is remarkable of 
quickſilver, that a great part of it enters 
into the ſolution, and may be afterwards 
again obtained by cryſtallifation with all 
„ the properties of corroſive ſublimate. If 
plates of pure gold be put into a mixture 
of pulverized manganeſe and pure muria- 
tic acid, it will afterwards appear that gold 
as well as manganeſe 1 18 contained'1 in the . 
ſolution. 
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„„ 
e fluor acid yields a precipitate” with 


manganeſe, (Fri.), it is eaſily underſtood 


why it diſſolves ſo little; for the ſalt 
8 fine pellicle round the particles of 
the manganeſe, and thus prevents the acid 


from penetrating any further. The ſame 


thing happens with the acid of phoſpho- 
rus, (F vi11.); for microcoſmie ſalt like-⸗ 
ware Produces a precipitation. . 


$ xxviii.. 3 
The effects produced on mm. by. 


the acid of tartar are remarkable, on ac- 


count of the efferveſcence. Manganeſe 


does not enter with any acid into a colour- 
leſs combination, without being firſt united 
with phlogiſton. The ſmall portion of 


phlogiſton, which it naturally contains 


F xv. A, B, c), may ſerve to render it ſo- 
luble in all acids; but this only in very 


ſmall quantity. The efferveſcence which 


happens in the preſent caſe ſhews, that a 


part of the acid of tartar is entirely de- 
ſtroyed, in conſequence of the combina- 
tion of its phlogiſtic part with the manga- 
neſe, as is explained in & XXII. in which 


the deſtruction of animal and vegetable 


ſubſtances is deſcribed. To this it may 


be added, that if you make the ſolution 
with a proper proportion of ſugar, gum, 
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. c. there will not remain the leaſt mark 
A of thoſe, ſubſtances, ( xvi. a). This is 
oo | ceeaſily proved; for, if ſuch a ſolution. be 
f ee inſpiſlated, and flowly calcined 
| with concentrated vitriolic acid, there 
. nh mhould neceſlarily appear ſome blackneſs 

from the burned ſugar, which however 
55 //does not take place. During this decompo- 
2 ſition of ſugar or gum, there ariſes a va- 
pour that vellicates the noſe; and, if it be 
5 collected in a receiver, it appears to be 
| 75 pure vinegar. From diluted vitriolic acid, 
0 EZ ſugar and manganeſe, this acid 1s obrain- 
| ed in its . ſtate. 


S xx1x. 


3 the vegetable acids, diſtilled vi- 
negar combines moſt Jooſely with abſor- 
bents; for the acids of lemon and tama- 
rinds expel it from its union with fixed 
= Hialkali in acetated vegetable alkali, (terra 
RF foliata tartari). Its inflammable part is 
| | more cloſely united than in the reft of 
©” the vegetable acids, ſince it ariſes with it 
1 | into the receiver, which is not the caſe 
_ 7 with the other acids which are deſtroyed, 
except the volatile dry acids of benzoin 
4 and. amber. Hence it appears, that vine- 
gar acts upon manganeſe in no other man- 
ner than diluted nitrous and vitriolic acid 
do, (F xv. —xx1.). If this acid had a 
| greater attraction for Fee manga- 
neſe, 
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neſe, or if its phlogiſton was not ſo eloſ . 
ly combined, the manganeſe would de- 
compoſe it, as really happens with phlo- 1 
giſticated vitriolic acid, with volatile ni-, 
trous acid, and the acids of t tartar and 
| lemon. 


Fg 


xxx. 


The acid of lemon is likewiſe des- 
poſed by manganeſe, as well as that of am- 
ber. During putre faction and combuſtion 
the acid of lemon alſo yields a great deal 
of aerial acid, which is here the real cauſe 
of the efferveſcence during the ſolution. P | 
| The brown colour aſſumed at firſt by the 
1 ſolution, is a proof that the acid of lemon 
can diſſolve the manganeſe, without its 
being firſt united with phlogiſton. The 
acid of tartar produces hkewiſe in the be- 
ginning a ſolution of a ſomewhat brown 
1 colour. The cauſe of this colour is the 
very fame with that aſſigned with relpod: 
do the muriatic acid. 


77 
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3 The x11th paragraph ſhews that ante 
C acid too has ſome effec upon manganeſe.” 
I have related this experiment to ſhew, 
IB that, from a ſolution in any acid, if there 
4 be an exceſs of the acid, all che mangh-. 
1 neſe is not precipitated by vegetable alka- 
li, 1 it be added till "ihe acid is com- 
| "TS pletely 
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pletely faturated ; for the aerial acid, which © 


is extricated from the i diſſolves . 
of the munganeſe. ES ON 


ty XXX11. ; 


The unter kind of earth found i in Be) 
the limpid ſolutions of manganeſe, and 
mentioned & XVIII. No. 4. remains to be 
more carefully examined. I ſhall here 
ſpeak of a few particulars 1 in which it dif- 
fers from others. 
(A) The ſmall cryſtals which appear on 
the evaporation of the ſolution of manga- 
neſe in nitrous and muriatic acids, & 1v. c, 
C v1. o, conſiſt of this earth combined 
with thoſe acids. They are eaſily ſoluble 
in water, and may be freed from the ad- 
| ering ſolution of manganeſe, by repeated 
| „ evaporation and cryſtalliſation. They are 
- inſoluble in ſpirit of wine, have an auſtere 
| | raſte, and do not attract moiſture from the 
atmoſphere. (B) Diſſolved in water, they 
are neither precipitated by fixed nor vola- 
tile cauſtic alkalis, nor by lime-water; 
but, on addition of the mild, fixed and 
| volatile alkalis, an earthy precipitation 
| takes place. (e) This precipitate, after 
1 being edulcorated and dried, is white, and 
Leefferveſces with all the deicls If calcined, 
= it grows a little bluiſh, and produces no 
: efferveſcence with acids, but is diſſolved 
= EP Ps when heat is applied. It is not 
: : | | ſoluble 
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Gluble ; in water, but expels the volatile 
alkali from ſal ammoniac. (D) Expoſed 


to the blow pipe, it is at laſt changed into an 
opal-coloured glaſs, which is again ſoluble 


in acids. (E) With fixed alkali it under- 


goes no change. (r) Borax diſſolves it 


with efferveſcence, and thus forms a glaſs, 


which is colourleſs and tranſparent as long 


T 


as it continues hot, but opaque when cold. 


(o) The ſolution of this earth in nitrous or 
muriatic acids is not precipitated either 5 


phoſphoric, tartar, or fluor acid, though it” 


is by all ammoniacal ſalts containing theſe | 
acids. (h) This ſolution is precipitated 


iron, copper, and zinc, combined 8 


che ſame acid. (1) The vitriolic acid is 
not ſeparable from this earth, either by / 
alkali, lime, or ſolution of ſilver or quick-" 


ſilver. The only means ro effect this ſe- 


phur. This may be done, by mixing , 
edulcorated precipitate with alkali of tar-” 


tar, and a little charcoal powder, fuſing 
the mixture, afterwards. diſſolving Js 


maſs in water, and edulcorating the pow- 


y be again diſſolved in nitrous acid, 
and thus purified from, the ee (x) 


buy vitriolic acid, and the precipitate is in- 
ſoluble 3 in water 68 IV. VI. B, c). It is like- 
wiſe precipitated by vitriolated vegetable, 


foſſil, volatile alkalis, and lime; as alſo hy 


paration is to convert the acid into ſul, 


* der chat lies at the bottom, Which then 


ö "wy - 


} 
| + K. 
1 Buy fufing it with black flux and powder 
| | of charcoal I obtained no metallic ſub- 
39 tance. x 
E | Hence it appears, t this earth differs 
| . from all other earths hitherto known. But 
| | I am alſo convinced from experiments, 


that this earth is not found in manganeſe. 
alone: For, when you lixiviate potaſhes 
made of trees, or other ſmaller vegetables, 


0 — aa. Lo” 
of * ** 


1 in order to free them from vitriolated tar- 
| | tar, and afterwards diſſolve them in pure 
By nnitrous or muriatic acid, filter the ſolu- 

| tion, and dilate it with water; then, on 
TY pouring into it ſome drops of vitriolic 
=. acid, you obtain, in a quarter of an hour's 
5 time, a fine white precipitate, which con- 
1 / fiſts of this earth and vitriolic acid, and is 
= exactly the ſame with the precipitate of . 
41 $ xxx111. Manganeſe: united with Phlogi n. 
F In order to obtain the manganeſe in 
1 this ſtare pure, it ought to be precipitated 
| | from limpid colourleſs ſolutions by alkali 
Mp of tartar. The ſhorteſt way to obtain it 
F | in this manner has been already mention- 
| | ed xfx. It is White like chalk, and T 

3 , ſhall call it for the future pb iflicated 

6-4 manganeſe. = this precipitate contains 
HY hlogiſton, has been already evinced by 
= ee experiments; and it has been like- 
| ©. 0 wiſe mentioned, that it loſes its white eo- 
{| Jour by calcination in an open fire. The 
| ſame 
bs | 


i 

* 

: } 
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ſame circumſtance is obſerved when the 
ſolution of manganeſe 1s precipitated by 
fixed or volatile cauſtic alkalis: For thus 
a white precipitate is obtained, which, 
when expoſed to the air, ſoon: grows 
e but retains its colour when, 
ept in a cloſe glaſs veſſel. © The manga- 
neſe, however, precipitated by fixed ve- 
gerable alkali, retains its white colour in 
the open air. The reaſon of this is, be- 
cauſe it is united not only with phlogiſton, 
but likewiſe with aerial acid; the precipi- 
tate is conſequently, vSroperly ſpeaking, a 
ſalt. No ſolution of manganeſe in acids 
is decompoſed by air alone; whence it ap- 
pears, that the acids enhance the at- 
traction of manganeſe for phlogiſton. 
The manganeſe, therefore, of which Mr 
Rinman ſpeaks in his Eſſay, muſt de a 
white manganeſe prepared * art. 


* 


9 F xxx1v. B 
8 (a) If you dilute a ſolution of manga- 
| ae with a good deal of water, and after- 
wards precipitate it with cauſtic alkah, 
the precipitate from the very beginning is 
brown, and has all the properties of pure 
manganeſe. Here it evidently appears, 
that the air contained in the water 1s ſuf- 
| ficient to attract the phlogiſton of the 
manganeſe as ſoon as it is ſeparated from | 
1 acid. For the ſame reaſon, manganeſe 
: 4 precipitated 


ae, 0 


n from its ſolution by li 8 
ter, is brown; but, on adding more of a 


afterwards ſome. cauſtic alkali, the preci- 

pitate is white; becauſe the air contained 

1 water, being already ſaturated with 

5 dan, is not able to e with 
any more. 

(B) On ling" an ounce and an half 
of phlogiſticated manganeſe in a glaſs re- 
tort with a ſtrong fire, a great quantity of 

„aerial acid, with ſome drops of water, 
= - came over. The retort being ſtill warm, 
' I poured the manganeſe out upon a piece 
of paper, when it immediately grew red 
hot, and ſet the paper on fire. 
(e) The ſame experiment was repeated | 
with a drachm ; 'and an empty bladder 
Was tied to the neck of the retort ; the 
: _ diſtillation was continued with a ſirong 
| fire as long as the bladder was diſtended 
by the air. 
| Ibis air occupied che ſpace of three 
| { = ' ounces of water. The reſiduum in the re- 
Ll tort afterwards weighed thirty-five grains, 


en TM ere rent Rr 


Ago r N 
Dr Ta CSE alas * — * 


i 

| was of a light grey colour, diſſolved in 
J acids, without the addition of phlogiſton, 
Fl Fe with a great heat. At that degree of heat, 
I at which ſulphur ſmokes, but does not 
take fire, it grew. black, and began to 
turn red hot. From theſe experiments, 
bY it follows, that, in cloſe veſſels, en 
des 


concentrated ſolution. of manganeſe, and 
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does not ſeparate from manganeſe, if the 
acceſs of air be prevented, v xiv. No. 3: 24 


Yi xxxv. 5 2 FR 


215 $ xv. 1 bebe that manganeſe 
decompounds nitre, and that the acid 
ſes over. This does not happen all. the, 
mixture grows red hot. (A) If phlogi ſti⸗ 
cated manganeſe be mixed with an equal 
quantity of pure nitre, and diſtilled in a glaſs 
retort provided with a receiver, it is obſerva- 
ble, that the mixture begins to grow black 
before the retort becomes. red hot, but no, 
Nitrous acid goes over. If it be afterwards 
lixiviated, there appears no mark of any 
| uncombined alkali in the lixivium; but, 
on mixing the ſolution with tamarinds, 
an odour of aquafortis immediately ariſes, 
(B) If three parts of phlogiſticated man- 
ganeſe, mixed with one part of finely 
powdered nitre, be diſtilled in the ſame 
manner, but the diſtillation be ſtopped as 
ſoon as the mixture grows black, the nitre 


is found to be alkalized ; no nitrous acid, 


however, is found in the receiver. All this 
proves clearly, that PRO is contained 
in e 8 8 


<6 XXXVI, 


oy rei ſe examined the effects FORE 

on manganeſe by vactuous. oils, and in- 
Hammaiable bodies. (a) 
\ >: A 
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10 One part of finely powdered man- 
el digeſted with four parts of olive 
oil, underwent no change; but as ſoon as 
the oil grew hotter, the maſs began to ef- 
ferveſce violently, which is owing to the 
extrication of aerial acid. After the mass 
was become cold, the manganeſe wass 
found to be diſſolved, and had the con- EZ 
fiſtence of ſalve. (3) A mixture of finely 1 
powdered” manganeſe and charcoal wass 
diſtilled in a ſmall glaſs: retort,” to which 
an empty bladder was tied. When the 
retort began to melt, a quantity of aerial 1 
| aa acid was extricated, and filled the bladder : 
1.39 (XXII.). The remainder in the retort 
=_ was for the greateſt part ſoluble in ſpirit . 

of vitriol, without the addition of any 
phlogiſton. Spirit of wine, æther, oil of 
rurpentine, produced no change rde 
n themſelves. 


3 - $ XXXVII. # 
= -- =; viſa Half an ounce of powdered man- F 

_ Pra 4 mixed with two drachms of pound- 1 
ed ſulphur were expoſed to diſtillation in |; 
a glaſs retort: A part of the ſulphur roſe 
to the neck of the retort, and ſome of thevo- 
a Iatile acid penetrated through the late ; 
| at laſt the retort melted. After the reſi- | 
78 | duum was cold, it weighed 51 drachms, = 
1/8 and appeared of a 5 grey colour. 9 
1 4 tt Ho ERIE in ſpirit of vitriol with effer- * if 
7's 5 e, 8 
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veſcence, and with an hepatic ſmell; when 
it was filtered, ſome ſulphur remained on 
- _ the filter. It is infoluble in water. Upon 

calcination in the open air, the ſulphur 

was volatiliſed, and the maſs aſſumed a 

brown colour. After this proceſs a good 

deal of the maſs diſſolved in water, and 

ſhot into cryſtals, which were exactly like „ 

hoſe ef parag. 2x21? + The-inibiablewill” ale, 
duum being calcined. with more ſulphur 

in the ſame manner, was at laſt entire 
reduced to ſuch cryſtals This has alfo © 
been obſerved by Mr Weſtfeld; but he 
ſuppoſed them to be alum, to which 1 can 

by no means aſſent. | 


5 xXXVIII. With Nitre and fixed Alkali. . 
(A) Nitre triturated with manganeſe to 
a fine powder, and ſtrongly calcined in a 
erakible loſes its acid, and the manganeſe 
| | combines with the alkali, forming a dark- 
} green maſs, which is ſoluble in water, 
7 : communicating to it a green colour. The 4 
colour is in reality blue (F xiv. No. 4.); 
for, after the ſolution has been kepr for a 
few days in cloſe veſſels, a fine yellow 
| powder precipitates by degrees, which for 
\ 8 the greateſt part is nothing but crocus 
&  martis, and the ſolution afterwards turns 
ö blue. (B) In ſuch a ſolution, the manga- 
neſe is very looſely combined with the 
alkali; 25 it can be ſeparated: from it by 
water 
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water alone. This mixture is at firſt of a 
violet colour, grows afterwards red, and 
when the red particles come into cloſer 
contact with one another, the red colour 
, diſappears, and the powder precipitated 
"has the natural colour of manganeſe. . (c) 
The ſame thing happens if the blue ſolu- 
tion of manganeſe be mixed with a few 
drops of an acid, or if the ſolution has 
been expoſed for a few days to the open 
air; the cauſtic alkali, in chis caſe, unites 
; with the aerial acid, which is preſent in 
large quantity in the atmoſphere, and for 
_/; this reaſon the manganeſe muſt alſo fall 
down. (p) Probably the fine particles of 
A manganeſe have naturally a dark- red co- 


FY 
a n 


Ut | lour, which becomes viſible when they are 
lt | ſeparated from one another, wi ithout, how- 
In | ever, being perfectly diſſolved in a men- 
4 ſtruum. (8). The precipitate, produced 
1 by an acid, is ſtill real manganeſe, a part 
8 of which is ſoluble in acid of vitriol, but 
1 not the whole (& 11. A), unleſs there be add- 
Wi: | ed ſome phlogiſton. Hence 1t follows, 
i! * | that nitre is not capable of depriving the 
Hl | 5 manganeſe of its natural ſmall quantity 
Wt of phlogiſton 65 xv.) ; conſequently the 
'Y alkxkaliſation of nitre cannot be aſcribed to 
_— the natural phlogiſton of the manganeſe, 
'B (t) If the ſolution (A) be mixed with di- 
1 luted vitriolic acid to ſatur tion, the red 
= e e and the ſolution grows 
l | ST - colourleſs, 
if | 


ON MANGANESE. 109 
colourleſs. The reaſon of this is, becauſe 


there is always ſome undecompoſed nitre 


in the alkali of nitre, the acid of which 


has taken ſome phlogiſton from the red 
heat (F v11.). This phlogiſticated nitrous 


acid is in the preſent caſe ſeparated from 
its alkali by the vitriolic acid, and dif- 
| ſolves the manganeſe according to the 


reaſons mentioned in & xx. xxIt. (q) Man- 
ganeſe fuſed with alkali of tartar has near- 


ly the ſame properties with that treared 


with nitre, the laſt excepted from the 
want of ſulphur. (H) If charcoal in pow- 


der be mixed with the melted green maſs, 
an efferveſcence enſues (S xxxvr. B), and 


the mafs aſſumes a light grey colour; it 


likewiſe yields a white ſolution with wa- 


ter; what remains on the filter is phlo- 
giſticated manganeſe. (1) If finely pow- 


dered arſenic be added to ſuch an alkaline - 


ſolution of manganeſe during its ſtate of 


fuſion, the green colour alſo diſappears, 
and a white one is produced. If the maſs 


be diſſolved in water, phlogiſticated man- 


ganeſe is precipitated. This is certainly 


a very remarkable phænomenon. I here 


E ſee, that phlogiſton actually enters into the 


- compoſition of arſenic. The ſame thing 
likewiſe follows from par. XXIT. in which 


I mentioned, that arſenic is capable of 
rendering the ſolution of manganeſe in |, 
acids limpid. I here alſo recollected tbe 


_ volatile 


5 
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volatile nitrous acid that is produced 
by means of arſenic. I thought, if the 
arſenic could be deprived of its phlogiſton, 
quite different properties would appear. 
The experiments which I made according 
to this conjecture were crowned with ſuc- 
ceſs, and I found out two ways of reſol- 
ving arſenic into its conſtituent parts, 
, hich are a peculiar acid, and the uni- 
"verſal inflammable principle. 


I xxx1x. Effefts of Sal Ammomac. 
(A) Half an ounce of phlogiſticated 
manganeſe,” mixed with an equal quanti- 
ty of powdered ſal ammoniac, was diſtil- 
led in a glaſs retort. I obtained in the re- 
ceiver dry volatile alkali, and towards the 
end ſal ammoniac in the neck of the re- 
tort. (5) Half an ounce of pure phlo-— 
giſticated manganeſe ( xx1v. B, c), mix- 
ed with two drachms of pounded ſal am- 
moniac, were expoſed to diſtillation, and 
J obtained cauſtic liquid volatile alkali. 
Both the reſiduums in the retort were 
fuſed; they were ſoluble in water. (c) An 
ounce of well triturated manganeſe was 
diftilled. with half an ounce of ſal am- 


moniac, when a liquid volatile alkah came 


over, the ſame as that which is prepared 
by means of quicklime. There likewiſe 
ſublimed a little ſal ammoniac ; the reſi- 
duum was put into water, but there re- 

mained 
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eie a good deal of manganeſe undiſ- 
ſolved. . As manganeſe is not ſoluble in 
acids without being combined with phlo- 
giſton, a queſtion ariſes, Whence the man- 
ganeſe obtains the phlogiſton in this pro- 
ceſs? (D) If finely. pounded. manganeſe 
de expoſed with pure nitrous acid and He: 
ſome volatile alkali to digeſtion for ſeveral I 
weeks, you will obſerve a great number 
of air-bubbles riſe to its ſurface. This 
kind of air, collected in a bladder tied to 
the neck of the flaſk, is not aerial acid, 
but of a quite different nature. During 
the digeſtion, the volatile alkali is entire- 
ly De for if the folution be” | 
_ and diſtilled with a ſufficient quan- 
tity of quicklime, not the leaſt ſmell of 
volatile alkali appears in the receiver. In 
I this proceſs, the phlogiſton, one of the 
EE conſtituent parts of volatile alkali, has 
combined with the manganeſe, and thus 
rendered the acid of nitre capable of a&t- 
ing upon the manganeſe. The elaſtic fluid, 
collected in the bladder, has been either 
ſeparated from the volatile alkali, and is 
then its other conſtituent part, or it is a 
product ariſing from its decompoſition. 
That the nitrous acid has no ſhare here, 
is clearly proved by the following proceſs: 
(E) I repeated the very ſame diſtillation - 
with manganeſe and ſal ammoniac, as in 
83 n inſtead of che receiver, I ap- 
Fo | plied 
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nissan. 
plied an empty bladder, which in theſs 


experiments is always to be faſtened very 
exactly to the neck of the retort. It hap- 
pened here as I expected ; I obtained the 


ſame kind of air in the bladder as in the 


preceding experiment ; and now I under- 
ſtand the nature of the proceſs in E, and 
how this proceſs is to be explained. The 
manganeſe had combined with the phlo- 
giſton of the ſal ammoniac (reſolved by 
the heat into vapours), that is, the phlo- 
giſton of the volatile alkali ; and thence: 


aroſe the elaſtic fluid ; and the muriatic 


acid, which was before united with the 
volatile alkali, could not now but unite 
with the phlogiſticated manganeſe. But 


ſince this alkali contains more phlogi- 


ſton than the manganeſe requires to be 
combined with, in order to be ſoluble in 


muriatic acid (for nitrum flammans will de- 
lklagrate, but not a ſolution of phlogiſti- 
cated manganeſe in nitrous acid, after be- 
ing evaporated to dryneſs), the reſt of it 
combines with another portion of the 


manganeſe, which being thus phlogiſtica- 
ted, cauſes the alkali to go over in a cauſtic 
ſtate, for the reaſon aſſigned in par. xxx ix. 


'B; and thus it likewiſe appears whence 
the air-bubbles come, which are obtained 


from cauſtic volatile alkali (& xxv. 1.), vis. 
the dephlogiſticated marine acid in this 


proceſs combines, in conſequence of itsgreat 


attraction 
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attraction for phlogiſton, with that of the 
volatile alkali, and thus a part of this falt 
is dee dee decompoſed. | 


5 9 XL. Effect. of drfenie Orpiment, and An- 


limony. 


(A) Powdered N mixed et 
an equal quantity of arſenic, was diſtilled, 
when all the arſenic came over, and che | 
manganeſe remained behind unchanged: _ 
(B) Manganeſe, diſtilled with an equal 
quantity of orpiment, yielded ſome vola- 
tile ſulphureous acid, which was followed 


. by a ſmall portion 'of yellow ſublimate, 


and at laſt à little red ſublimate. I in- 
creaſed the fire by degrees, till the retort 
began to melt; but the orpiment remain- 
ed attached to the manganeſe. (c) The 
ſame thing happened when manganeſe 
was treated with an equal quantity of an- 
timony, which likewiſe yielded a pungent 
ſulphureous acid, but no ſublimate. In 
this proceſs, as well as when united with 
fulphur alone & xxxv11., the manganeſe 
bears a very ſtrong reſemblance to a me- 
tallic ſubſtance. It ſeems as if it cannot 
combine with ſulphur before it is united 
with phlogiſton ; it therefore firſt attracts 
the phlogiſton of the ſulphur, and the vi- 
triolic acid, ſtill retaining ſome of this 
principle, goes over in the form of vola- 
tile ſulphureous acid, and the remaining 
OLE © H | ſulphur 5 


| 5 N | 
Ef ſulphur is afterwards fixed by the phlogi- 
=. ſticated manganeſe. By calcination in the 
BF open air, this is decompoſed, as well as 
= the compounds with orpiment and anti- 
3H maonpy, and the vitriolic acid unites with 
Et the phlogiſticated manganeſe & xxxv11. 
2 : : | 
| - \ XLI. With Cinnabar and corroſive Sublimate. 
1 4 (A) A portion of finely pounded man- 
1 ganeſe was mixed and diſtilled with an 
3 9 equal quantity of powdered cinnabar. 
3 A . penetrating volatile ſulphureous acid 
1 came over, and a little cinnabar was ſu- 
1 | blimed into the neck of the retort, which 
| was followed by quickfilver. The reſi- 
B _ duum {hewed the ſame properties as that 
BY mentioned d xxxvii. (B) Manganeſe, 
| _ diſtilled with an equal quantity of corro- 
1 ſive ſublimate, under went no change; (c) 
1 „„ but mixed with an equal quantity of mer- 
A curius dulcis and ſublimed, there aroſe firſt 
[ corroſive ſublimate, and then mercurius 
B dulcis, into the neck of the retort. - Now, 
|; as mercurius dulcis contains crude mercury 
; united with phlogiſton, but corroſive ſu- 
1 Iblimate conſiſts of calx of mercury. and 


| „muriatic acid, it follows, that if part of 
1 the phlogiſton of the mercurius dulcis is ta- 
ken away, a kind of corroſive ſublimate 
a will be produced; and this portion of 
phlogiſton is taken away in the preſent 
caſe by the manganeſe. 


XLII. 
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$ XLII. Wi th Glaſs Fluxes, 


Al che phænomena hitherto obſerved 


with manganeſe I have explained from the 


four general properties laid down in {x1v.; 


and, from the ſame principles, I think the 
phænomena it ſhews with glaſs fluxes ' may 


be deduced. A colourleſs glaſs flux be- 


comes conſtanrly more or leſs red, on ad- 


dition of manganeſe, according to the 


quantity ( XxXXVIII. D). If the flux be 
a little alkaline, the colour will approach 


to violet (S xxxv117. A). It is well known, 
that arſenic, gypſum, and calx of tin, de- 
ſtroy the red colour in thoſe glaſſes, and 


thus render them clear and colourleſs. As 


7 


to the arſenic, the reaſon appears from its 


conſtituent parts & xxxv111. I.; for in this 
caſe the phlogiſton of the arſenic unites 
with the manganeſe that is diſſolyed in 
the red glaſs, and thus takes away the co- 


lour; and the acid of arſenic unites with 


the alkali of the glaſs, (F x1v. No. 3.) . It 


is to be obſerved here, that the e 


likewiſe ſucceeds in a covered crucible, 


but it never ſucceeded with me when it was 
made in that way with gypſum and calx 


of tin; but, on adding powdered char- 
coal, an efferveſtence enſues, the red co- 
lour diſappears, and the glaſs becomes co- 
lourleſs. Thence it may be concluded, 
that 92 experiments made with a view to 


H 2 change 


rs Ss NN . 
change the red colour were made upon 
charcoal with the blowpipe; and the phlo- 
giſton of the charcoal is therefore the 
cauſe of the deſtruction of the colour. 
The preceding efferveſcence 1s a neceſſary 
conſequence of the ſeparation of the phlo- 
giſton from the charcoal (F xx11.). 

(A) If glaſs coloured red by manganeſe 
be mixed with charcoal powder in a cru- 
cible, and fuſed, the colour diſappears du- 

ring the efferveſcence, without the addi- 
tion of gypſum or calx of tin. (B) Bur 
on keeping the glaſs for a long time in 
fuſion upon charcoal, by means of the 
blowpipe, the colour does not diſappear. 
Nay, if the colourleſs glaſs (A) is kept in 
this ſtate for a ſhort time upon charcoal, 
by-means of the blowpipe, it grows red 

again. (c) If to ſuch a red glaſs globule 
a little ſulphur be added, the colour diſ- 

Jappears.s The ſame thing happens on 
adding a little of any metallic calx, and 
any neutral falt containing vitriolic acid.” 
Here it is to be obſerved, that all metals 
of which the calces colour glaſs, as, for 
inſtance, copper, iron, cobalt, give. their 
peculiar colour to the glaſs, while they 

_ deprive it of the red colour communicated 

'/by manganeſe. (D) If to ſuch a co- 
lourleſs glaſs nitre be added, though even 
in the ſmalleſt quantity, it immediately 

/ grows red again, The fame thing hap- 
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pens if ſuch a colourleſs glaſs globule i is 


produced at pleaſure: By only keeping hs 
colourleie glaſs apart from all phlogiſtic 


kept in fuſion upon an iron plate for a 
few minutes. (E) The appearance and 
diſappearance of the red colour may be 


matter, and in fuſion, for a few minutes, 


it will grow red; and then, by ſetting it 


upon charcoal, it will efferveſce and grow 


colourleſs again. Theſe laſt phænomena, 
however, will not ſucceed if the glaſs (4) 


be maile uſe of. 


From theſe e che following 


that can be ſeparated from them, which, 
however, is neceſſary for the deſtruction 


of the colour? And why does not the red 


glaſs upon the charcoal eee, colourleſs 
by itſelf under the blowpipe, as happens 


queſtions may be anſwered. Whence 
does it happen, that the additions, men- 

tioned at letter E, ſo ſuddenly deſtroy the 
natural red colour of the manganeſe, 
ſince, ſulphur excepted, they do not con- 
tain any conſiderable portion of phlogiſton 


It 


on the addition of charcoal in the cru- . 


cible? 


Without t the ne cannot | 
| e ere with the phlogiſton of the char- 


coal, and the glaſs globule touches the 
coal only in one point, and thus takes the 
Phlogiſton only from that point; all the 
remaining points are in contact with the 


H 3 ſurrounding 
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ſurrounding atmoſphere, which deprives 
it of much more phlogiſton (F xv. c) than 
It 18 able to get from a ſingle point of the 
charcoal, and thus the natural colour of 
_ the manganeſe muſt remain (B). The 

caſe is quite different in a crucible (A); 

for here the atmoſphere touches only a 

part of the globule, and the whole maſs . 

receives a ſufficient quantity of phlogiſton 

from the ſurrounding charcoal powder to 

repair the loſs, whence a colourleſs glaſs 

flux is produced. The ſame is the (caſe 

when any vitriolic ſalt or metallic calx is 

added to a borax-glaſs globule in fuſion 
under the blowpipe, and coloured red by 
manganeſe (c). For, ſince theſe ſub- 

ſtances attract che phlogiſton with ſuffi- 

cient force from the charcoal, though they 

are diſſolved in the glaſs, as is well known 

from the converſion of the vitriolic acid 

into ſulphur, and the reduction of the 

metallic calces, and ſince manganeſe is 

able to ſeparate the phlogiſton from me- 

tals (S XVI. xxxv11.), it follows, that in 

ſuch a glaſs globule there is much more 
matter preſent which attracts the phlo- 

x giſton from the point of the charcoal, up- 
on which the globule reſts, as is likewiſe 
ſufficiently evident from the efferveſcence 

that takes place. If manganeſe comes in- 

to contact with any ſuch ſubſtance when it 

** on ng 9 of being converted! into 
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ſulphur, or reduced, it is in the ſame cir- 
cumſtances as if it were in contact with 
an equal quantity of charcoal powder. 
Hence, therefore, the glaſs muſt become 
colourleſs; and though the air every mo- 
ment takes away phlogiſton from the ſur- 
face of the globule chat is expoſed to its 
action, the manganeſe will have, notwith- 
ſtanding, a ſufficient number of points 
through which the want of phlogiſton is 
conſtantly ſupplied. This is proved by 
the conſtant efferveſcence which takes 
place as long as the glaſs globule re- 
mains in a liquid N N N the charcoal 


6 XXII.). | 5 
1 xm. . 


From chis explanation it plainly appente | 
how manganeſe purifies glaſs. If the co- 
lour of the glaſs were to depend on a kind 
of carbonaceous matter, it would be im- 
prudent to add more of the manganeſe 
than 1s required to ſaturate the phlogiſton 

of that matter, for the natural colour of. 
the manganeſe would certainly be produ- 
ced. With regard to the green colour of 
the common bottle-glaſs, I was not yet 
fully convinced that it depended upon 
iron, and I therefore took this opportuni- 
ty to examine whether I could ſeparate 
iron from it. (A) I melted green glaſs. 
n alkali of tartar by the blowpipe vom 5 

TX 4 -: a „ 
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F A piece of the ſame ſubſtance, (for in afing 

| a crucible one may be deceived by the 
4 iron it contains). Upon this maſs I pour- 
ed a large quantity of pure muriatic acid, 

[ and added ſore drops of lixivium ſangui⸗ | 
| nis, when the mixture grew a little bluiſh, 

| and there is conſequently ſome iron in the 
| green glaſs. (B) This iron muſt be pre- 
1 ſent nearly in a metallic form; for the 
[ calx of iron renders glaſs always yellow- 
[ iſh. It i, therefore, the phlogiſton to 
| which the green colour is owing. As long 
i as the iron retains part of its phlogiſton, | 
| it alfo gives fuch a green colour to its fo- 
1 lution in acids. But if manganeſe be add- 

1 ed to ſuch a ſolution, the green colour 
} _ diſappears during digeſtion, and a yel- 
1 lowiſh one is ſeen in its place, Nitrous | 
| acid hkewiſe takes away this green colour 
| during digeſtion. (c) If nitre be add- 
1 ed to green glaſs in fuſion, the green co- 
1 Jour alſo diſappears. Manganeſe added 
1 in due proportion produces the ſame ef- 
= - fect. If Mr Weſtfeld had not added nitre 
in his experiment, by which the green 
= colour of the glaſs was deſtroyed, he cer- 

it tainly never would have effected any 


change of the glaſs, nor would he have 
ll aaäatſcribed this property to the earth of 
” alum. (p) But ſuch a glaſs purified by 
manganeſe ſhould have become ſome- 
what yellowiſh ; for manganeſe was inc. 

| Pw, S 
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pable, in my experiment, of taking away 


the colour of glaſs tinged by calx of 


iron; and that a real calx of iron is pre- 


ſent in this glaſs, though to all appearance 
pure, I have already ſhewn by the above 
experiment (A). I performed the fuſion 


upon a plate of colourleſs glaſs. What 
can be the cauſe that it becomes clear and 
colourleſs under theſe circumſtances? I 


believe, that the too ſmall quantity of 

the calx of iron is the reaſon why its na- 
tural yellow colour cannot be diſtinguiſh- 
ed. It is remarkable, that the rays of 


light paſſing through ſuch an uncoloured 


glaſs when it is heated nearly red hot, 

appear yellow. Something like this is ob- 
ſerved in red colours that are not change- 
able by fire; ſuch as minium, crocus 
martis, cinnabar, red precipitate, which, 
during the time they are heated, appear of 
aà black colour. Before I conclude, the 


following obſervations may deſerve a 


{ xLIv. Preſence of Manganeſe in Potaſhes. 


_ Chemiſts have often obſerved, that al- 


| kaline ſalts, when calcincd, aſſume a 


bluiſh or greeniſh colour. The cauſe of 


this has been ſaid to be phlogiſton preſent 


in the alkali ; but I have conftantly found 


fome nitre in the fixed nitre which was 
prepared with charcoal powder by a ſtrong 


fire. 


may | iss AI V. 
fire. Its preſence: was tcl diſeo- 


3 Vvered by the aquafortis ſmell. that enſued. 
on pouring ſome vitriolic acid upon the 
„ maſs. To the common opinion, there- 


fore, there ariſes an immediate objection; 
which is, that the green colour in this 
caſe ſhould have been deſtroyed by the 
nitre ſtill remaining. I obſerved, that. 
ſuch a green alkali fuſed with nitre did 

, not, however, loſe its colour. When fix - 
ed alkali is made to run over the cru- 
cible by a ſtrong fire, the part that at- 
taches itſelf to the outſide acquires a dark 

5 green colour, in conſequence of the aſhes. 

„ uniting with it. If one part of alkali of 
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4 tartar be mixed with one-fourth of fine 
4 ſifted aſhes, and one- eighth of nitre, a 
1 dark green maſs is obtained, which, when. 
4 diſſolved in water, yields a beautiful green 
if 3 ſolution, and, when filtered, turns red 
| on adding a few drops of vitriolic acid. 
1 ($ xxxy111, B, c). Some days afterwards 
1 I found a brown powder precipitated, 
i which, though in a ſmall quantity, ap- 
ll peared, on experiment, to be preciſely the 
* ſame ſubſtance as manganeſe. 

If! „ A ſufficient quantity of ſifted aſhes were 
'F _ diſſolved in muriatic acid in a ſand-heat. 
j During the digeſtion, the ſame ſmell of 
4 aqua regia that ariſes from manganeſe 
. 1 and muriatic acid was perceptible. Some 
'F hours after I mixed a certain quantity of 
1 — 3 2 vitriolic 
AY 
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vitriolic acid with this ſolution, in order 
to precipitate the greater part of the cal- 
careous earth that was preſent. The ſe- 
cond day I filtered it, and what. paſſed 
through the filter had a yellow colour, 
and Nh alkali of tartar afforded a yel- 
lowiſh ' precipitate: © This powder being 
edulcorated, dried, and calcined in the 
open air upon'.an iron plate placed on 
burning charcoal, aſſumed a dark grey 
colour. It ſhould have been quite black 
like manganeſe if an extraneous earth had 
not ſtill been mixed with it ( xv. c). 
This calcined powder was not entirely ſo- 
luble in pure nitrous acid; but, on add- 
ing a little ſugar, a clear ſolution was in-, 
ſtantly procured. When mixed with al- 
kali it yielded a green maſs before the 
blowpipe; with glaſs of borax it aſſumed 
a yellow colour. From this latter phæno- 
menon, however, it does not follow that 
it contains no manganeſe; the yellowneſs 
of the glaſs is a ſign chan iron is at the 
ſame time preſent, which is likewiſe con- 
firmed by the yellow colour of the ſolu- 
tion in muriatic acid: Now, fince the calx 
of iron has the ſame property as gypſum 
and calx of tin (F xL11.-c), the red co- 
1 lour muſt alſo here diſappear. If only 
= a little nitre be added to the yellow glaſs, _ 
it becomes immediately dark red (S XIII. I" 
Pos an it is * chat manganeſe 
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ganeſe, diſſolved by vitriolic acid, there 
ſeparates, after every calcination in the 


utmoſt accuracy: I calcined half an ounce 


diluted vitriolic acid, with the addition of 


lution became limpid. After it was cooled, 
2 fine Waning powder precipitated, which 
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really enters into the compoſition of pot- 
aſhes. In the aſhes of thyme, (thymus 
ſerpillum), however, I have obſerved very 
little 3 ; aſhes from wood FRG more. 


8 XLV. 


1 mall now conclude with an account of 
ſome experiments which I made with a view 
to diſcover the conſtituent parts of manga- 
neſe. But not having yet been able to pro- 
duce manganeſe by art, or to confirm by ſyn- 
theſis what I have learnt by analyſis, I am 
uncertain whether my concluſions, though 
founded on experiments, are juſt. I have 
obſerved, that from phlogiſticated man- 


open fire, a quantity of gypſum. The 
gypſum is indeed in very ſmall quantity; 
but I was curious to know whether the man- 

ganeſe loſes of its weight in proportion? 
This led me to make the following tedious 
and troubleſome experiments with the 


of phlogiſticated manganeſe, purified from 
all foreign particles, as deſcribed 9 xix, 
upon a finely poliſhed iron plate till it 
grew quite black. J then diſſolved it in 


a little ſugar, in a land. heat, till the ſo- 


proved 
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proved to be ſelenite; this I ſeparated by 

filtration; then Murad the ſolution with 
fix ounces of diſtilled water, and precipi- 

tated it with purified alkali of tartar ; but 


as in this proceſs there is always a certain 
quantity of aerial acid expelled from the 
alkali by the acid, which may diſſolve 


ſome manganeſe (\ 'xxx1.), it was neceſſa- 


ry to place the whole mixture, with its 
precipitate, in an open veſſel upon hot 


ſand, in order to expel the aerial acid. 


In the ſpace of a few hours it was filter- 
ed, and what remained in the filter was 
edulcorated with hot diſtilled water. This 
phlogiſticated manganeſe was afterwards 
dried, and expoſed again to calcination in 


the ſame manner. All this was done _ 


proper care not to lofe any thing; 


which account the draught of air 2 


carefully avoided. The manganeſe, when 

deprived of its phlogiſton, was again diſ- 
folved in diluted vitriolic acid, with the 
addition of a little fugar, by which means 
J obtained as much felenite as before; the 


ſolution was then made to paſs through 


the fame filter, on which the ſelenite re- 
mained betas mixed with that of the 


preceding operation. The filtered folu- 


tion was. precipitated by alkali of tartar, 


and, by means of Nd,” deprived of the 


aerial acid; it was afterwards purified, as 


r from. the. vatriolated tartar, by 


means 


— —ñ—6j——— —— nhl 4 — 
K * 


126 E 8 8 AY! . 


means of the ſame filter, edulcorated, 


then dried, and again deprived of its 


phlogiſton by a new calcination, This 


operation I repeated eleven times, till I 
grew tired of it. I dried the phlogiſtica- 
ted manganeſe which was laſt obtained 


upon the ſame blotting paper which had 


ſerved as a filter, then ſubtracting the 
weight of this paper, which I had aſcer- 


tained before the experiments were begun, 


I found the weight of the manganeſe to be 
three drachms and five grains, the ſelenite 


obtained forty-nine grains. It is impoſlible 


to avoid ſome loſs in the edulcoration. 


The phlogiſticated manganeſe thus obrain- 


ed had the ſame property as in the be- 


ginning, and yielded, after the laſt calci- 


nation and ſolution, as much ſelenite as 


after the firſt. It therefore ſeems as if it was 
entirely changeable into calcareous earth, 
if the ſame operation was long enough con- 


tinued. Mr Weſtfeld found it eaſy to 


fix his opinion about the conſtituent parts 


of manganeſe; but how near he advanced 
ro the truth, thoſe may determine who ſhall 


make experiments in the method juſt de- 
ſcribed. How this change of manganeſe 


into calcareous earth is produced, I dare 


not undertake: ro explain, having been, 


notwithſtanding all poſhble trouble, ne- 


ver able to unite phlogiſton with cal- 


careous earth. I ſhall add but one obſer- 


vation, 
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vation, really remarkable in itſelf, and 
very well adapted to be inſerted here. 
- Having once abſtracted muriatic acid from 
minium, I found that the acid had not 


only the ſmell of aqua regia, but that it 


alſo was capable of diſſolving gold. If 
| finely pounded minium be diſſolved in 
pure nitrous acid, diluted with a triple 
quantity of water, a black powder re- 
mains, which is not ſoluble without the 
addition of a little ſugar, upon which a 
_ clear ſolution is immediately obtained. If 
this black powder be digeſted with diluted 


vitriolic acid, no change happens; but, 


on adding ſome ſugar, rhe powder grows 
white, and contributes to produce vitriol 
of lead, If muriatic acid be poured up- 
on the black powder, an efferveſcence 
ariſes in a warm place, and the acid 
grows yellowiſh ; the colour afterwards 
diſappears, and a ſtrong ſmell of aqua re- 
gia riſes; but the black powder grows 
white, and is changed into muriated lead 
(plumbum corneum). If the black powder 
be diſtilled by itſelf in a glaſs retort, it 
grows yellow again, but not till it comes 
near the degree of heat at which it melts. 
This yellow powder ſhews in every reſpect 
the ſame properties as common yellow | 
calx of lead, is entirely ſoluble in nitrous 
acid, and, on being mixed with muriatic 
acid, yields no e ſmell of aqua re- 
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1 |  gia;—a proof of the preſence of n 
. - ſton in heat (F XVII.). It ſeems as if the 
* black powder was nothing elſe but calx of 
* lead, which having loſt its phlogiſton en- 
1" tirely, or for the moſt part, during a 
bi gentle and flow calcination, has thus ac- 
# quired ſuch a ſtrong tendency to unite 
þ again with it, as to be able 0 decompoſe 
i muriatic acid. 
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enge to . eee Di {ſertation 0 ©n 
| Manganeſe. By T. BERGMAN, 


Mr Scheele, after having examined the 
compoſition of fluor, undertook, at my 
requeſt, the examination of manganeſe, 
and has offered to the Society what 
he has learned upon the ſubject gn his 
numerous and ingenious experiments, 
which were continued during the ſpace of 
three years. After he had finiſhed theſe 
experiments, I informed him that Mr 
Sage ſuppoſes manganeſe to be nothing 
elſe than a mineraliſed mixture of cobalt 
and zinc. He immediately made ſeveral 
experiments for this purpoſe, but found 
not the leaſt mark of either of thoſe me- 
tals. 

Manganeſe has been claſſed by all mi- 
neralogiſts among the iron-ores. Mr Pott, 
however, thought the iron to be mixed 
only accidentally; and at laſt Mr Cron- 
ſtedt, in his Eſſay on mineralogy 1758, 
placed it among the earths. For my part, 
however, I muſt own there are ſeveral 
circumſtances which make me ak that 
it is a metallic ſubſtance. 

No pure earth colours glaſs; but all 
metallic calces have this property. Man 
ganeſe, therefore, in this reſpect, ſhews a 

2 2 reſemblance to the latter, which is 
VII. I. 1 further 
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further increaſed by its ms. gravity, | 
and its ſtrong attraction for phlogiſton, 

But what principally confirms me in my 

conjecture, is the following experunent, 
which I made with a view to determine its 

nature more particularly. It is well known, 
that fixed alkali, by a certain treatment 
with dried blood, vid ficcd, or, what is 
more convenient, with Berlin blue in the 
moiſt way, may be almoſt completely neu- 
traliſed. Phlogiſton, it is true, is general- 

Ip afligned as the cauſe of this change; 

but, in all probability, the whole depends 

principally on an animal acid. There 
appears at leaſt on che addition of Berlin 
blue an evident efferveſcence, and the ſo- 
lution may be reduced to cryſtals. Alka- 

U, thus changed and diſſolved in water, is 
generally called lixivium ſanguinis, and pre- 
- >, -cipitates all metals diſſolved in acids; but 
©. does not precipitate in the leaſt any of the 
earths, except as far as there is any ſuper- 

fluous alkali preſent, which may be eaſily 

4 1avoided by adding ſome diſtilled vinegar. 

Nov, if a quantity of this alkali be add- 
ed to a ſolution of manganeſe, a light 
yellowith grey earth immediately precipi- 
tates, which is not ſoluble in any of the 
mifieral acids: Both which circumſtances 
happen only with metals, and thus clearly 
ſhew the nature of the precipitate. But 
What kind pad metal it is which manganeſe 


2 0 LY Sf contains, 


a 


* * bs ns 
* : 2g 


r 2 — a : 
n 88 CE ² OO ROT r 2 5 3 228 -- 
2 * Pen” hs 2 , l n * 8 £ 
© or. Mod. we A OTE eat) Fro, 4-H CERT 


— 


Von 


en.” r - 
— — 


un => —_ * 3 p 
rr —— 2 
8 5 


Sd x 
—— - 


IRR 


e eee ee 
e. re 
Wee Re Oe ers. ee 


* 


| 


„ » ad... 
z a rrp an tre 


* — 8 — 
* 


ID. 
. * 
K 9 43 
4 * «7. 7 
ff . 3 n 1 
+ a y 
4 - - % 
* 
4a.» N * 
f % * 5 oO - 
i427 N K 
5 4 


r eng 
— 
— — —u— 


ON MANGANESE. 131 


contains, is not ſo cafily aftertained. The 


ſolution of cobalt does nor loſe its colour 


on adding ſugar, or any other phlogiſtic 


fubſtance ; and zinc does not impart any 
colour to acids - theſe two ſubſtances con- 
ſequently differ from manganeſe, which 
does not, indeed, entirely agree with any 
other of the known metallic earths. I 


have, however, great reaſon to conjecture 


that it muſt be platina, the earth of which 


is not yet known ; or a new metal, which 5 
at leaſt would agree with platina in the / 


great difficulty with which it fuſes. To 
aſcertain this, a feries of experiments is 


begun, which, if they ſhall confirm my 
conjecture, will 3 manganeſe a e 
more ven nene 
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The experiments I made on munguneſe 
and its colour ſeem to differ in ſome mea- 
ſure from Mr Scheele's. Hence it will 
perhaps appear how difficult it is to mea- 
ſure the degree of fire in n ee with 
the blow pipe. 

I melted marigancis ad bor together | 
upon charcoal by means of the blowpipe. 
The glaſs at firſt aſſumed the common co- 
lour of manganeſe; bur this colour I de- 
ſtroyed without any addition, and impart- 
ed it again to the glaſs; and this I did re- 

peatedly to the ſame globule without add- 
ing any thing. During the operation I 
obſerved the following phænomena. 

1. If I took a ſmall quantity of man- 
ganeſe, the colour was light; if a larger 
portion, it became ſo dark as to appear 
black. This dark or light colour, which 
manifeſted itſelf during the firſt melting, 
appeared again in a ſecond operation upon 
the ſame mals, 

2. Manganeſe, on being melted with 
borax, unites with a violent efferveſ- 
cence, which, however, ceaſes as ſoon as 
the manganeſe i 18 e 
e = b If 


A8. chi! glaſs of borax was coloured 
Fn: no and I wiſhed to make the 
colour | diſappear, I always directed the 
blue flame of the candle upon the glaſs, 0 
and that equally and conſtantly, but not 
very violently.” As ſoon as I blew more 
faintly, and allowed the brown flame to 
touch the place, the glaſs grew dark again. 7 
According as the globule was larger or 
ſmaller, more or leſs coloured, it required 
a longer time to make the colour di ſap- 
pear. About the time when the glaſs be- 
comes colourleſs, a kind of a ſection or 
partition is obſerved in it; and, as ſoon 
as the colour diſappears, che blowing muſt 
be immediately diſcontinued, in ſuch a 
manner that the brown flame ſhall not 
touch the glaſs. When it is after wards ta- 
ken out with the forceps, ic e g- 5 808 
—_— colourleſs. 

4.1 hisraleſiruQivri of che colour n 
not ſeem to happen ſuddenly and at once, 
but by degrees: For when | now and then 
diſcontinued the blowing, before the true 
mark had appeared, I found the glaſs ge- 
nerally lighter than it was before, and 
this more or leſs according as I had wet ; 
es or ſhorter time. | 85 

F. After putting this caldurt>ſ: glaſs 
again upon the charcoal, and melting it 
by the brown flame of che candle, it a- 

gan aſſumed its former dane 9 * 


E: * kept 


n 


— r err 
SAE e e e ee eee e eee „ 


1 2 — 


eee 2 4 


ow n 


"I 


- ds ITS . © © OR 2 
l l - —_ * n 8 r 7 5 a 4 
— : 8 . . — * , * N g n Pe — > e 
— | n * 2 n 4 5 8 N F 8 - Ts 5 3 4 Y * N 
l a ES * ca 1 DO YE Oo? TV - tA” l jo Fai * 9 e ow 7 222 A 8 2. - 5 - 5 3 * e rer 
K 2 f 8 = N rr x * ES 3 r Mew! ts fy ” rene eee * 1 > > _ min, a> 2 I nd rn ER - 
EPG n ** on LG e 2 2 n — F Flee 258 ? : FS : . 2 7 — L 
5 _— - : 4 : "=. 1 22 — e — — ee e eee eee e gs eee wa 7, NIE Penn” r bs» / WE true gg Cre goat an 
By % 8 R 41 * — WIS als RE r. {IR 8 0 3 7 „ . E 4 0 2; 8 5 4 - bs og oe eta) 
e n * ** * Shae r „ e e 1 \ 5 8 ans 25 —_ * 8 —— 8 ee woes _ d 
Fi wing o W 998 © 4 5 A a 4 Saas 3 r L * 
1 4 nn oF : q Std we oe eye cr wv 
1 . * nl . A rn * —— 
2 * —̃³Ü w ̃ ʃ.¶ 3.ůͥumw-nñ 


134 E 8 8 A TAN 
kept it "OOTY for a long): time in the 


brown flame. 


This changeof e 88 elected ſeve- 
ral times with the ſame glaſs, always with 
the ſame ſucceſs; but I cannot ſay whe- 
ther it may be repeated often: Such an 


experiment would be too difficult to make. 


There is ſome: room to doubt of this; at 
leaſt if the phænomenon in the following ex- 
periment was not owing to ſome accident. 
6. Having already twice diſcharged the 
colour, I forced the blue flame with vio- 
lence againſt the glaſs, in order to make 


the colour of the manganeſe the ſooner 
| diſappear. J obſerved ſome: little veſicles 


to riſe in the glaſs, which afrerwards 
burſt, and at the ſame time diſperſed a 
number af very ſmall glaſs globules a- 
round. I had no continued the blow- 
ing for a whole hour, and had been blow- 
ing very violently, I therefore was obliged, 


after a ſhort blaſt, to deſiſt for two or 


three minutes. 

I found. the glaſs Ghar Koln ſn . 
it was before; but on continuing the blow- 
ing with equal force, I found it impoſſible 
to expel the colour from the glaſs. After 
I had given over blowing, the maſs ap- 


peared to be ſomewhat diminithed, and 


was as dark as at firſt; but of the ſmall 
globules diſperſed around upon the char- 


coal ſome were clear and colourleſs, others 
were white and ec 5 
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I attempted. to give them colour by 
means of the blowpipe alone, but with- 
out ſucceſs. . | 


7. In one experiment 1 had taken a much. 5 


larger quantity of manganeſe in propor- 
tion to the borax, and happening to give it 
a very violent heat, ſo as to cauſe an explo- 


ſion of ſmall particles, I found that the lar- 


ger globule conſtantly retained a red eolour, 
till at laſt it likewiſe grew clear and tranſ- 
parent during the 9 On ſtopping | 


ſuddenly, the glaſs was clear as long as _ 


remained warm ; but as ſoon as.it began 
to grow cold, a dark cloud made its ap- 
pearance upon the ſurface, which by de- 
grees ſpread over the whole. On melting 


it ſuddenly ane w, it recovered 1 its tranſpa- 


rency; but, as it grew cold, the ſame; 


phænomenon as before appeared; 3: and the 


oftener I repeated this, the more cloudy, 
appeared the globule. As ſoon as it had 
become cold, i obſerved that it had loſt 


its glaſly ſplendour, and had aſſumed a 


very dry appearance, and was of a grey- 
iſh red colour. . The ſame thing happens 


likewiſe with glaſs of borax and lime; ;f 


the latter be added in too large quantity, 
the glaſs. of borax loſes its glaſſy appear- 
ance nearly in the ſame manner. _ 

That the ſmall globules ſeparated by y. 
the violent heat (G.) remain d colourleſs, 


thangh the great givbule became red, ſeems 
I 8 == 4 
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to ſhew, that manganeſe, or at leaſt its 


colouring part, has a ſtrong attraction for 
a ſmall portion only of borax; and that, 


by means of a violent heat, the ſuperflu- 


ous part may be ſeparated, and the reſt u- 
nite more cloſely with the earthy particles. 
The fame thing happened likewiſe with 

the ſmall globules which ſometimes re- 
mained, after the maſs was taken away, fix-' 
ed to the charcoal by the violence of the 
flame. If this is really the caſe, it would 
follow, that, by repeating the experiment, 


ſome of theſe particles would always ſe- 


parate, if a ſufficiently ſtrong flame was 
applied, and it would be impoſſible to ex- 
pel the red colour afterwards. I dare not, 
however, advance this conjecture, though 
it 18 grounded on ſome experiments, as a 
matter of certainty. Accidents may ſome- 
times make a thing appear in a quite dif- 
ferent light from what it really is, eſpecial- 
ly in experiments upon ſuch a ſmall ſcale, 
where one cannot be careful enough in 


forming concluſions. 


More experiments und elucidate this 
point; but it would perhaps hardly be 
worth while to make them, fince they 


ſeem to be more curious than uſeful. 


Quite different is the caſe with regard 
to the deſtruction and reſtoration of the 
colour | of manganeſe elf, by means of 

e 
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che ſimple flame; for the ſeveral experi- 
ments I made all agreed in the ſame re- 
ſalt. In order to confirm them the more, 
I have: made experiments lately with man- 
ganeſe, from Upton Pine, near Exeter, in 
England, and have obſerved no difference. 
The brown flame of the candle has pro- 
babiy more e wu e chan args 
blue one.. 5 
„The daes of phlogiſton | PIT, EY 
moſt caſes to communicate colour. Mine- 
ral ſubſtances, which contain little phlo- 
giſton, are often with great difficulty de- 
prived of it; a violent and long continued 
heat is frequently required for this pur- 
poſe; ſometimes, however, we ſucceed on 
adding more phlogiſton, and by means of 


certain ene wee en „ to >the 
gy qua 10 500k 
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Deſerittin. if a new ket a ts 5 4 
Manganeſe from the Iron Mines of ' Klap=' l 
perud in the Pariſh of F. b in eee a 
By SEVEN RIUMAN. : 


This f pecies was ſent me aby Hand — 
PAY It is not, as far as I know, men- 
tioned in any ſyſtem of mineralogy, un- 
leſs that of Baron Born, entitled, Magneſi 2 
texturd lamelloſi, lamellis nitentibus, from 
FHFirſchberg (Index Foſſ. p. 47.), belong 
to it. The preſent ſpecies, at firſt view, 
reſembles a — blend, or an impure; 
calcareous ſpar: It conſiſts of irregular 
cubes of the colour of colophony, or com- 
mon reſin; the thin lamellæ are ſemitran- 
ſparent, and of a browniſh - red colour; 
the ſurface has more ſplendour than that 
of blend or calcareous ſpar, and in this 
reſpect it is moſt like mountain- pitch. 
The ſpecimens that I received were diſtin- 
guiſhable, with reſpect to external p | 
ance, into two varieties. 
1. Sparry, ſhining, of the colour of co- 
TOE 
2. Compact, irregular in the 88 
with a duller nne, and of a Ander co- 
lour. 
2 Te Wurz general properties might 
moreover be c diſtinguiſhed : 
(a) The 
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(a) The ſmooth ſurface, already defer 
| "my is a ſufficient intimation that it does 
not ſoil the hands; but, upon a part of 
the foſſil, there appears a dark- brown cal- 
ciform powder, ſeemingly produced by 
expoſure to the e 26 which 2 25 
foul the hands. 
(5) Between che diviſions of this Rink 

ry manganeſe, there are a few Ne e 
particles of a bright yello r.. 

(c) Againſt ſteel or the * it has: no 
more hardneſs than common looſe calca- 
reous fpar, and, when a W 
42 bright brown powder. 

() Placed on a piece of W 10 


bastel with the blowpipe, it at firſt 1 


ſembles zeolite,” fuſing with ſome effer- 

veſcence and intumeſcence of the particles, 
which afterwards coagulate into a light- 
grey porous ſcoria, that is not . of. 
it ſelf by means of the blowpipe. 1 
_—(#) It fuſes eaſily with -borax into a 
dark-red or garnet- coloured 'glaſs, and the 
fuſion is accompanied with a briſk effer- 5 
veſcence; but, in order to be tranſpa- 
rent, it muſt be diluted with a good deal of 


borax, and it then e of a wag 


red oppolite the light. 
(7) When heated red · hot i in a teſt in an 
My Hurhacwg it turns black with ſmall 
nne Nene Den in a TIRE heat the 
| "DUST a black 
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black colour paſſes away i in er and fe 
ry becomes brown.” + | 

(g) The magnet neu not attract 8 
ſenſible quantity, either ee or 12 

roaſting. 879 

(A) This frecies of ee Th in its 
crude ſtare, and reduced to a fine powder, 
does not make any efferveſcence with 
_ ſtrong aquafortis; but, in a gentle heat, 
it 1s almoſt entively diſſolved without im- 
| Cy,” any colour to the ſolution. | 
(i) Fixed vegetable alkali precipitated a a 
i white powder out of this ſolution, which, 
when waſhed and dried, efferveſced a little 
wath acids, turned black upon being heat- 
ed red-hot; and, when treated by the 
blowpipe upon charcoal with 'Elaſs: of b. 
Tax, gave it a red colou. | 
(x) The roaſted powder 00 efferveſed : 
"kill leſs with aquafortis ;-a' great part of 
it, however, by gentle boiling, was dif- 
folved, and yielded in like manner a white 
precipitate on the addition of vegetable 
alkali. This precipitate, when heated mo- 
derately red-hot, grows as black as ſoot, 
and gives a garnet colour to borax. The re- 
ſiduum, which did not diſſolve in 2 
fortis, was as black as before. 

(L) When mixed with a Reer quantity 
of common enamel, conſiſting of ſiliceous 
powder and Ucharge fuſed together, ſo as to 
form a clear yellow glaſs, and expoſed to a 

ſtream 
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Wenn of air in a cloſe crucible for a quar- 


ter of an hour, the roaſted powder (x) 


yielded only a clear olive-coloured glaſs, 
in which many little grains of reduced 
lead were to be obſerved. That it did 
not aſſume a garnet colour, ] aſcribe to 
the too great violence of the heat. The 
reduction of ſome of the lead indicates 


the preſence of PRION: in the pulveri- 


zed manganeſe. 
(A) Some of this coatied, manganeſe 


vas rubbed in a glaſs mortar with a quan- 


| tity of the above mentioned enamel, to 


which a little more filiceous powder and 


ſome fixed alkali were added. With this 


mixture a piece of Cologne clay burnt 


white was covered, then placed in an 


heated aſſay- furnace, and taken out as 
ſoon as the enamel began to melt. It had 


acquired a clear and more beautiful co- 
lour than I could have produced with 


other manganeſe. 


[x) One part of the roalied powder, : 
1 with two of filiceous powder, and 
four of white potaſhes, fuſed in a cru- 


cible, placed before the bellows, in ſeven 
minutes. It efferveſced at firſt with vio- 
lence, and afterwards yielded a clear vio- 
let-coloured glaſs, with which the cru- 
cible was likewiſe glazed. 


The ſmall quantiry of which I was poſ- 


| nn and the l of the time, would 


not 


q 
| 
| 
1 
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not permit me to make any more 


ments. From thoſe which I have OD 
it appears that this ſpecies has nearly the 


ſame properties with that examined by Mr 


Scheele. There are, however, ſome points 
of difference to be noticed; as its ſhew- 
ing the ſame phenomena as zeolite under 
the blowpipe without addition, its con- 


| taining in all probability but little iron, 


and its yielding a very beautiful violet- 


coloured enamel, for which, and eſpecial- 


— 


ly for painting upon porcelain, it will be 


of great uſe, ſince, according to my in- 
formation, the mine will 12 0 a ſufficient- 
* large quantity. _ — 
It is 6 be oblerred. of every 8 55 
men fe that the colour is the deep- 
er, the more violently it is roaſted or —3 
cined. Hence that which is uſed for 
enamel or glazing ſhould be expoſed for a 
long time to a ſtrong heat. 555 
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A FTER 1 bad found, by my experi- 
ments on manganeſe, that the in- 


85 flammable principle is not only prefeat in 


arſenic, but that it may really be ſepara- 
ted from it, I aſked myſelf, What were 


the other conſtituent part or parts of arſe- 


nic? I found that it was an acid. Mr 


nan 02 has given us ſome very ſatisfac- 
tory information concerning the proper- 


ties 'of this mineral; but whether any one 


elfe has fince made _ dee var — 


ub, t how: Not. e TY 


$1. Analya of the White eu. 


15 Firſt Method. 


Put two ounces of arſenic, reduced t to 
a fine powder in a glaſs mortar, into a 


retort of the ſame matter; pour ſeven 


ounces of pure muriatic acid * upon it, 
and lute on a receiver. The mixture is 
immediately 


* The ſpecific gravity of this acid to water is as 


10: 8. If a bottle of water weighs one ounce, a 


quantity of muriatic acid occupying » the ſame ſpace will 
weigh ten drachms. 5 


* 


i 
| 
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immediately to be made to boil, and kept 
in this ſtate till the arſenic is diſſolved ; 
then, while the ſolution 1s ſtill warm, 
three ounces and an half of pure nitrous 
acid * are to be added to it, together with 
the acid which has already gone over in- 
to the receiver. The receiver is then to 
be applied again, but not luted. The 
mixture ſoon begins to foam, and volatile 
red nitrous acid goes over. Meanwhile the 
diſtillation is to be continued till no more 
red vapours appear, when again an ounce 
of finely powdered arſenic is to be added, 
the receiver applied as before, and a gentle 
ebullition continued, till this be likewiſe 
diſſolved; and afterwards an ounce and 
a half of nitrous acid is to be added, 
whereupon a new efferveſcence and red | 
vapours will ariſe ; the recipient is to be 
applied, and the whole diſtilled to dry- 
neſs ; there will remain a white maſs; 
and, laſtly, the fire is to be increaſed 0 
far as to make this maſs thoroughly red 
hot. The acid obtained in the receiver 
during the operation may ſerve for the 
ſame purpoſe ſeveral times. After the re- 
tort has grown cold, it is to be broken, 
and the white maſs is to be put into a 
cloſed veſſel, with this ſignature, Dry acid 
** pg 5 if you _— you may re- 
duce 


of $i ſame ſpecific gravity as the muriatic acid 
above mentioned. 


ow ARSENIC a 


duce it to coarſe powder in a glaſs mortar, | 
put it into a glaſs retort, pouring a double 


quantity of diſtilled water upon it, apply 
a receiver, and boil it for a few minutes 


till the acid is diſſolved; the water that 


goes over is to be p poured back into the 


retort. The Coe is then to be filtered 
through blotting. paper, which has been 


previouſly waſhed in hot water, and then 


5 to be preſerved in a phial with a glaſs 


ſtopple, under the name of Lid acid of 
ante ER ny + 01 

It is to be 1 that enſue 5 
neceſſarily be deprived of its phlogiſton 
before the acid can be obtained; this is 


principally effected by the nitrous; acid. 


It may ſeem as if it ſhould be ſufficienc 


to diſtil the nitrous acid from the arſenic, 


after which the acid of arſenic would re- 


main behind; but in this manner only a 


very ſmall portion of arſenic will be de- 
compounded; for this ſalt requires. firſt 
to be diſſolved i in water, in order that the 


nitrous acid may act upon it in all its 


points; but nitrous acid diſſolves only a 
ſmall quantity of arſenic, and that only 
in proportion to the water contained in 

the acid; the fuming nitrous acid diſſolves 

ſtill leſs; but muriatic acid has a ſtrong 
attraction for arſenic, and the leſs. water 
it contains the more it diſſolves and car- 
ries over into the receiver. The above 


TL ę ⅛lM ! | mentioned 
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mis 


mentioned quantity of muriatic acid is 
neceſſary, in order to keep the arſenic diſ- 
* ſolved with the aid of heat. Now, if to 
| FL. ſuch a ſolution nitrous acid be added, the 
| arſenic will be calcined, becauſe its phlo- 
giſton is taken away by that acid, as ſuf- 
ficiently appears from the red elaſtic va- 
pours; whence likewiſe the attraction of 
the muriatic acid, for the now dephlogiſti- 
cated arſenic is diminiſhed, ſo that it is 
: capable of diſſolving more arſenic. Aqua 
. ES. regia might be poured upon arſenic at 
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1 flirſt, but then the great effer veſcence carries 
; the arſenic up to the ſurface, and thus pre- 
- vents it from being perfectly attacked by 
Hl the menſtruum. After all the acid has 


been diftilled over, the fire ought to be 
increaſed, in order, if there ſhould be any 
aqua regia remaining in the maſs, to ex- 
pel it entirely; the remaining acid weighs 
nearly as much as the arſenic employed 
for the experiment. One would hardly 
1 ,deheve that it was an acid, becauſe it has 
3 no tafte ; but after fome days it grows 
IT moiſt in the air, and at laſt deliqueſces, 
and then it has the appearance of vitriolic 
facid. As the deliqueſcency of this acid BY 

418 very flow, I diſſolve it in a certain quan- 

_ tity of water, when a ſmall quantity of 

; white powder remains undiſſolved, which 
| comes from the retort, which 1s found 
4 much corroded after the proceſs, and 1s 
5 . „5 therefore 


PPC 
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therefore nothing but filiceous powder. 
1 This powder ought to be carefully ſepara- 
ted from the acid, which may be effected 


by filtration; and in order to prevent the 
glue of the blotting, paper from mixing 


with the acid, which might lead to a dif- 


ferent reſult, the paper ought to be, as I 


ſaid above, JE, lixiviated poem hot 


water. 
8 111. Another Method.” 15. 
A ſecond method of decompoſing arſe- 


nic is by means of manganeſe. Take 
one part of powdered manganeſe, and mix 
it in a tubulated retort with three parts of 


the above deſcribed muriatic acid. This 


mixture ſhould fill one-fourth of the re- 


tort; a receiver containing one-fourth of 


white powdered arſenic, diluted with one- 
eighth of diſtilled water, is to be luted 
on, and the retort put into a ſand-bath. 
& The dephlogiſticated muriatic acid going 
3 over into the receiver is immediately ab- 
3 ſorbed by the arſenic. Some hours after- 
wards the arſenic will be diflolved, and 


rwo different liquid ſtrata, which will nor 


mix together, be perceived in the receiver. 


This ſolution 1s now to be put into a clean 


. glaſs retort, and diſtilled to dryneſs, and 


the fire at the end ſo much increaſed that 
rhe whole remaining maſs may be perfect- 
ly red-hot. In this proceſs alſo two dif- 
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| ferent 3 go over into 5 receiver, 
"which do not unite together, 
Of this operation it is to be remarked, 
that the muriatic acid yields its phlogiſton 
to the manganeſe ; and as the dephlogiſti- 
cated acid attracts the phlogiſton again, 
wherever it meets with it, very powerful- 


ly, it deprives the arſenic of its phlogi- 


ſton, and hence it reaſſumes the nature of 


common muriatic acid. This acid diſ- 


ſolves a portion of the arſenic, and thus 


forms with it a liquor, called butter of . 
arſenic; but the other portion of the 


arſenic, that has been decompoſed, re- 
mains diſſolved in the water, which was 


placed in the receiver, together with a 
little muriatic acid, and forms a liquid 


ſpecifically lighter than the butter, which 
remains at the bottom. If theſe two li- 
quids be now rectified, the undecompoſed 


portion of the arſenic riſes along with the 


muriatic acid, and goes over into the re- 
ceiver in the form of an heavy oil, while 


the acid of arſenic remains 1*ꝗ a5 


the retort. The acid obtained in this way 


has preciſely the ſame qualities with that 


obtained by the former proceſs. It is, 


however, remarkable, that the butter of 
arienic does not combine with the muri- 
atic acid when it is ſomewhat concentra- 


n. 
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* / | , - Before 1 ſubjected x Fr acid to my ex- 
- 1 periments; I was curious to know whe- 


J 1 ther it is as fatal as arſenic itſelf. There.” „5 
fore mixed a little of it with honey, and 
'S expoſed it to the flies, when I found that 
1 it killed them in an hour. I gave eight 
5 oo of the powdered acid, incloſed in 
a piece of meat, to a cat, which, two 

hours afterwards, ſeemed to be at the point 

of death; I then gave it ſome milk, upon 

which it vomited N and after- 

wards ran away. | 


| J Vu _ Effefis of the Acid of Arſenic upon in- 
flammable Subſtances, _ 


(A) If one ounce of dry acid of arſe- LO, 
nic be expoſed by itſelf in a ſmall glaſs RY 
retort to ſuch a degree of heat that it be: | 
comes nearly red-hot, it flows into a clear 
liquid, which, when cold, is of a milky 
colour; but if the heat be increaſed to 
ſuch a degree. that the retort begins to 
melt, the acid begins to boil, and a little _ 
abſenic -riſes-into che merk of the retort. 

The longer the boiling is continued, the 
more arſenic is obtained. After 1 had 
kept up this degree of heat for an hour, 
the retort melted, and the acid ran into 
the fire. After the whole was cooled, I 
found that the acid had riſen up the fide 
Ml „„ 
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of the retort as high as the neck. 49 ) The 


fame quantity of dry acid of arſenic, 
melted in a cloſe crucible in a ſtrong fire, 


boils violently, and diſappears in the form 


of vapours in a quarter of an hour; if 
the crucible, during the time the acid 1s 
evaporating, be put under a convex glaſs 
veſſel, the inſide will be covered with a 
white powder, which is arſenic, and not 
acid of arſenic. In the crucible there re- 
mains a little clear and difficultly fufible 


glaſs, with which the crucible is likewiſe * 


covered; it conſiſts of clay and acid of 
arſenic. (c) Acid of arſenic digeſted with 
charcoal powder undergoes no change ; 


but if this mixture be pur into a retort, 
the moiſture all driven off, a receiver then 


lated on, and the heat increaſed till the 


bottom of the retort begins to grow red- 
Hot, the whole maſs takes fire with vio- 


lence, and all the acid is reduced and ſub- 


Timed into the neck of the retort; a ſhining 
regulus is obtained, mixed with a little 


arſenic and charcoal duſt. A few drops 
of water are found in the receiver, but 
they do not contain a particle of acid. 


The ſame thing happens when the acid of - 


arſenic has been prepared with manganeſe. 


(p) The acid, after ſome days digeſtion 
with oil of turpentine, unctuous oil, and 
ſugar, becomes thick and black. If ſortie 
; muriatic acid be abſtracted with a __ | 
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heat from this maſs, and then a few dro ps 


of nitrous acid dropped into it, and x 


abſtraction repeated, a little arſenical acid 


will remain behind. It appears from this, 


that the arſenical acid attracts a little phlo- 
giſton from. theſe oils, in conſequence, of 
which ſome arſenic is regenerated and 
carried over by the muriatic acid into the 
receiver. Spirit of wine undergoes. no 


change, whether it be digeſted or diſtilled 


with arſenical acid. (E) Six parts of the 


ted to dryneſs, and diſtilled from a glaſs re- 
tort provided with a receiver, a violent com- 


acid, digeſted with one of ſulphur, ſuffer no 
change; but when the mixture is evapora- 


bination takes place, as ſoon as the mix- 


ſublimate; and in the receiver there is 
found a een volatile ſulphureous 
acid. 6 8 

It follows from theſe experi ments, that 


ture is heated to that degree at which ſul- 
phur melts. The whole maſs riſes almoſt 
at the ſame inſtant, in the form of a red 


the acid of arſenic has conſiderable fixity _ 


(4), and a ſtrong attraction for phlogiſton, 
without which it cannot be reduced to 


arſenic ; whence it follows, that heat muſt 


neceſſarily contain phlogiſton, ſince it is 


capable of reducing the arſenical acid (8). 
That it reſembles metallic calces in\this 


FE 


reſpect, that it is incapable of uniting 


| with ſulphur, except in a reguline ſtate, 7 
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appears from the volatile ſi . acid 
found in the receiver (c); for when the 


| arſenic has attracted as unh phlogiſton 


as is neceſſary to that ſtate, the vitriolic 


acid, that is extricated, retains ſo much of 


this principle as do ferm volatile ſulphu- 


reous acid. That this is really the caſe, 


appears moreover from the ſulphureous a- 


_ cid which arſenic, changed by fablnetion IG 
with ſulphur 1 into red arſenic, affords. . 


ö vi. edi of ſaline Subſtances on Arſenic 


Fixed vegetable Alkali, 


TN) When acid of arſenic is er 
ok alkali of tartar, a neutral ſalt is ob- 


tained, which cannot. be reduced to cry- 
ſtals; but, after being evaporated to dry- 
neſs, and expoſed to the open air, deli- 


queſces. This neutral ſalt turns ſyrup of 


Vviolets green, but produces no change on 


the ſolution of lacmus. (B) But if as 
much acid be added as ſhall produce no 


change on ſyrup of violets, and yet red- 
7 den lacmus, the ſolution will afford fine 


cryſtals, reſembling Macquer's arſenical 


neutral falt, both in form-and other pro- 


perties. (c) I have kept this ſalt in fuſion 
for an hour in a crucible, expoſed to a 
ſtrong heat, upon which another was 


luted; after the whole had grown cold, 
the ne ie was found to be covered in 


28 inſide with a white glazing ; ; a ſalt till 
| remained, 
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renaclined; which, after being diſſolved in 
water, and evaporated, appeared to be the 
ſame ſalt, with exceſs of acid, as before. 


(D) This neutral ſalt, as it is called, was: 
mixed with one- eighth of charcoal pow- 
der, and diſtilled in a glaſs retort. When 


it began to grow red-hot, it ſet to boil 


violently, without taking fire, and a v 


fine regulus of | arſenic ' was” bell 
water, proved to be of an alkaline nature, 
and ſhewed no veſtige of the acid of arſe- 


nic. Mr Macquer thinks, that his neutral 


ſalt is an alkali mixed with arſenic in 


ſome peculiar manner; but it now a 
pears, that it is only one of the ennie 


ent parts of arſenic with which the alkali : 
is combined : And this is likewiſe the rea- 


ſon why acids do not precipitate wy . 
nic from this ſalt. 


8 VII. Mineral Alia, 4 
(4) If mineral alkali be Snail with 


the acid of arſenic, cryſtals are obtained, 


the form of which is entirely the fame 


with that of thoſe juſt mentioned; but 


they do not change lacmus, and they make 


ſyrup of violets green. (B) If acid of arſe- 


nic be added, no cryſtalliſation enſues, 


but the maſs, after being evaporated to 


Arpnels, 8 grows _—_ a in ms air. 
Ivan. 
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{vn 1. V. olatile Alkali. 


030 Volatile alkali, ſaturated with the 
acid of arſenic, affords, upon evapora- 
tion in the open air, an arſenical ſal 
ammoniac, which, in its form, is very 
like the | foregoing ſalts. This ſalt does 
not change lacmus, but turns the ſyrup 
of violets green; it loſes its tranſparency 
when expoſed to a gentle heat, and a part 
of the volatile alkali flying off, it after- 
wards ſhews a ſuperabundance of acid. 
(Bs) When it is thus ſuperſaturated with 
acid, it forms long radiated acid cryſtals, 
but deliqueſces again in the air. (c) Ar- 
ſenical ſal ammoniac, when diſtilled, yields 
a liquid volatile alkali ; it then flows, and 
arſenic is ſublimed: A white mais re- 
mains, which likewiſe melts in a ſtronger 
heat, and proves to be the acid of arſenic, 
Since the acid of arſenic cannot be con- 
verted into arſenic without phlogiſton, 
and ſuch a change during the diſtillation 
cannot be aſcribed to the heat, becauſe the 
arſenic is ſubhmed before the reſiduum 
or acid begins to flow, it follows, that 
the acid of .arſenic muſt decompound part , 
of the volatile alkali: during the proceſs. 

In my experiments on manganeſe, I ob- 
ſerved that a peculiar kind of air is obtain- 
ed whenever volatile alkali is decompound- 
ed. (See Diſſ. on manganeſe, 8 rte 
| XN 
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The ſame thing happens here :—I diſtilled 


an ounce of arſenical ſal ammoniac in a 


| ſmall retort, and applied a dry bladder in- 
| ſtead of a receiver. Immediately as the 


arſenic roſe into the neck of the retort, 


the bladder was filled. This air is per- 
fectly the ſame with that which is tains 


ed from manganeſe. and ſal ammoniac. 


F 1x. Vuriolated vegetable and fo 1 Allah, 


(A) 1 diſſolved one part of finely 


dared vitriolated vegetable alkali, a boil 


ing it in a retort in three parts of acid of 
arſenic; the liquid was firſt diſtilled off, 


then a. 'dry receiver was applied, and the 
fire increaſed. When the retort grew red- 
hot, the maſs melted into a tranſparent 


liquor, but no acid went over into the re- 


ceiver; however, on increaſing the fire 
{till further, till the retort began to melt, 
the maſs began to boil, and concentrated 
acid of vitriol went over. It had the 


ſmell of volatile ſulphureous acid; no ar- 


fenic was ſublimed. (B) Vitriolated foſ⸗- 
ſil alkali, or Glauber's ſalt, was likewiſe 


decompoſed, but ſeems not to require ſo 


Lek heat as vitriolated vegetable alkali. 


| AE Mu 5 5 
1 diſtilled a mixture of one part of pu- 


rified nitre, and three parts of acid of ar- 
ſenic. As long as there remained any hu- 
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midity in che acid, pure water went over 
into the receiver; but when the maſs 
grew dry, nitrous acid roſe, and the mat- 
ter in the retort flowed clear. When no 
more acid came over with this degree of 


heat, I let the retort cool. The nitrous 


acid T obtained was not fo volatile as that 
which is obtained from arſenic and nitre. 
The reſiduum, diſſolved in water and eva- 


porated, yielded cryſtals, perfectly agree- 


ing with the neutral ſalt obtained by 
Macquer, together with a little e 
poſed nitre. | 
Arſenic certainly could St derumpulk ni- 
tre, except by the power of a double elective 


attraction, vig. in conſequence of the al- 
kali of the nitre uniting with the acid of 


arſenic, and the acid combining with the 
phlogiſton of the arſenic, by which chis acid 


is rendered very volatile. If muriatic a- 


cid had a greater affinity with phlogi- 


ſton, arſenic would likewiſe decompole 
common ſalt, as really happens with cu- 


chic nitre. Macquer obtained no neutral 
ſalt in the crucible, but alkali of nitre 
containing a little arſenic. I have found 
that this falt may likewiſe be prepared in 
a crucible. Let nitre be melted for this 
purpoſe in a crucible, which is to be red- 


hot only at the bottom, then let as much 

as will ſtand on the point of a knife of 

pond arlenic be 00 and, after the 
"> 
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red vapours and efferveſcence are over, = 
much more arſenic is to be added, and ſo 
on, till the nitre begins to grow chick, and 
will no longer flow in the ſame degree of 
heat. If a part of the maſs, thus obtain- 


ed, be diflolved in water, it will redden 


paper ſtained with lacmus. After evapora- 
ting the ſolution, a quantity of arſenical 


neutral ſalt is obtained with a little nitre. 


But if the fire is a little increaſed, the 
maſs begins to boil, and yield red vapours. 


When it grows thick, and the boiling 


with this degree of fire is over, a {olution 


of it in water will not change paper colour- 


ed by lacmus, but ſyrup of violets will be 
turned green; yet no alkaline taſte will be 
perceived. This ſolution does not ſhoot 
into cryſtals. (S v1. A). 

If at laſt the fire be - to fach a 


degree, that the crucible and the ſaline 
maſs are perfectly red-hot, a new ebulli- 


tion begins, and a ſmell of aquafortis is 


perceived; at laſt the whole melts into a 
tranſparent maſs, If this be diſſolved in 
water, it proves to be ſtrongly alkaline ; 


but it contains as much acid of arſenic as 


the firſt ſolution. If one part of arſenic 
be expoſed with two parts of nitre in a 
glaſs retort, to ſuch a degree of heat as 
melts the retort, no neutral arſenical ſalt 


is obtained, but an alkaline maſs mixed 
with ſome acid of arſenic, From this ex- 


periment 


„ E S 8 A VI 
periment it appears, that Mr Macquer ap- 


plied too ſtrong a heat, and obtained, there- 


fore, no neutral arſenical ſalt in the crucible. | 
But it will be aſked, Why a greater de- 
gree of heat alkaliſes the maſs, whereas 
nitre in an equal degree of heat, or neu- 
tral arſenical ſalt in a ſtill greater, is not 


alzkaliſed (F vi. c)? The following experi- 


ment gives the ſolution of this problem. 
If acid of arſenic be ſaturated with 


alkali of tartar, till the ſolution of lacmus 


is no longer reddened, and the ſolution be 
afterwards evaporated to dryneſs, and 


then diſtilled with double the quantity of 


nitre in a glaſs retort furniſhed with a re- 
ceiver, the nitrous acid will be expelled as 


ſoon as the maſs enters into fuſion + This 


acid will be very volatile. If the diſtilla- 
tion be continued with a ſtrong fire till no 
more acid goes over, the reſiduum in the 


retort proves to be very alkaline. If a ſo- 


lation of hepar ſulphuris be mixed with 


this imperfect neutral ſalt, the ſulphur 


will be precipitated ; in like manner, a 


ſolution of ſoap is rendered turbid by it. 
It is hence evident, that the acid of arſe- 
nic may be combined with a greater quan- 
tity of alkali than is neceſſary to its. ſatu- 
ration; and that, in conſequence of this, 
the nitrous acid 18 expelled, whence an 
arſenical falr, with a ſuperabundance of 


alkali, ariſes, This attraction, however, : 
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able to expel it from its baſis. 


wah three parts of acid of arſenic. 


2 159 
7 bing likewiſe its limits; for when a mix. 


ture of one part of wed of arſenic and 
ix parts of nitre is 'melted in a cover- 


ed crucible in a ftrong fire till all ebulli- 


tion ceaſes, there will be found, beſides 
the arſenical falt, a conſiderable 
& - tity of undecompounded nitre. 
= © cerning the alkaliſation of nitre with ar- 
= fenic, there is one principal point to be 


quan- 
But con- 


noticed, vis. that nitre always attracts a 
certain ſmall quantity of phlogiſton from 
the heat itſelf, and that this phlogiſticated 7 
nitrous acid forma with the alkali but a 
looſe union, ſo that vegetable acids are 
This pro- 
perty of nitre is the reaſon why acid of ar- 
fenic, by virtue of its attraction for the 


ſuperfluous alkali, expels the nitrous acid 


phlogiſticated by heat; whence it likewiſe 


follows, that, ſince common ſalt under- 
goes no change in the fire, the acid of ar- 
ſenic is not able to alkaliſe it, as will ap- 


pear from the following paragraph. 


FI x.  Muriated Al Alkali, or common Salt. 


One part of common ſalt was diſtilled 
Wa- 
ter firſt went over; when the maſs was 


dry, I changed the receiver, and increaſed 


the fire till the retort grew red-hot, when - 
the maſs began to flow and to boil. This 


degree of heat was . till the ebul- 


Ution, 
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lition | was over, when I Go that ſome = IM. 
fuming muriatic acid had gone over into 
the receiver. After the reſiduum in the 

retort was cool, I diſſolved it in water; 3 


the ſolution being filtered and evaporared, 


yielded cryſtals of common ſalt; but there WT 


remained a thick maſs, which changed the 
colour of lacmus to red, and would not 


. 
cryſtalliſe. In $ II. it has been obſer- 3 
ved, that mineral alkali, ſuperſaturated 


with acid of arſenic, will not cryſtalliſe; 


wherefore I diluted this magma with di- 
ſtilled water, adding finely powdered chalk, 


till the ſolution ſhewed no more mark of 


acidity; I then filtered it. After eva- 
poration in the open air, cryſtals were o-·' 
tained, perfectly ne GG the neu- FREE 


tral ſalt * VII. 


8 XII. Upon Sal 3 


One part of ſal ammoniac was di- 
ſtilled with three parts of acid of arſenic. 


A portion of muriatic acid went over with 


the water; I then changed the receiver, 
and increaſed the heat, when fuming mu- 
riatic acid came over, and the maſs en- 
tered into fuſion. Immediately after this, 
the receiver was filled with a white ſmoke, 
and a white powder was ſublimed into the 

neck of the retort; at laſt a a pungent vo- 
latile alkali paſſed over into the receiver; 


1 and a reſiduum remained i in the retort, 


e ICS 


F 1 5 
1 JC A327 COS Re 5 > OS: „ * . „„ 3; 
, 3 V * 8 7 r ro Pres we EIRES” . « the © ; . 
8 RE 8 8 5 r 5 W N q 0 2 Rn 
* e r "2% F 3 : WY k. 
Wo. * 8 | G * . e e 
We 25 18 OY _—_ ” 12 9 2 n I — my 533 4 5 g L a = ad, 24 Cy 3 " 


cio _ FT : 2 3 a 
A EA SM ae att... Ayr md; RP, f 
, ß 


drive the white 
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which was acid of arſenic. 


diſſolved in water, and the ſolution was 


filtered, when there remained a white 
der, which proved to be arſenic. The liquor 
which paſſed through the filter contained 


ſal ammoniac. 


I repeated the ſame experiment, apply- 
ing only a bladder inſtead of the receiver. 


When the heat became ſo ſtrong as to 
powder into the neck of 
the retort, the bladder was diſtended. The 
air it contained 1s entirely the ſame with 
that of which I ſpoke Y viii. o. Hence 
it follows, that part of the arſenical acid 
has combined with a portion of rhe phlo- 
giſton of the volatile alkali, and that the 
arſenic ſublimed into the neck of the re- 
ceiver has been thus produced. Hence, 


too, the bladder was neceſſarily filled at 
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The powder 
ſublimed into the neck of the retort was 


the ſame inſtant with that air which ariſes 


from the decompoſition of volatile alkali. 
Heat expels the volatile alkali from arſe- 
nical ſal ammoniac & vn1. e; and as any 


acid converted into vapour, when it meets 


with volatile alkali, always produces a 
ſmoke, it is evident why the bladder at 


Vor, I. * 


the end of the proceſs was filled with at. 
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tbum Pondergſum. 


One part of powdered oy pſum v was mix- 
ed with two parts of dry acid of arſenic, 
and expoſed to a red heat, when ſome vi- 
triolic acid came over, with a ſtrong ſmell 


of volatile ſulphureous acid, and the maſs 


entered into fuſion. After the diftillation 


was over, it had the appearance of a mil- 


ky glaſs.” (B) Spathum ponderoſum pro- f 
duced the ſame phænomena, only the vi- 


triolic acid was not expelled till the retort 


melted. The reſiduum was a little red- | 
dave See 8 xx. 5 


8 X1V. Upon yr Mineral. 


: Ons part of powdered fluor was 1 
with four parts of acid of arſenic, and 


diſtilled, a little water being put into the 


receiver. When the retort grew red-hot, 


firſt a yellow, and afterwards a red ſub- 
ſtance, was ſublimed. Volatile ſulphu- 
reous acid went over, but no acid of fluor. 
The reſiduum, which was of a grey co- 


lour, was divided into two equal parts. 
Of theſe one was mixed with charcoal- 
powder, and diſtilled with a ſtrong fire; 
but neither arſenic nor regulus was ſubli- 
med Whence it appears, that I took too 
5 ent a quantity of acid of arſenic to de- 
- compoſe 


n 
* 
* 
N 
e's 
= 8 
3 
F 
N 
aF f 
N 
1 
* 
f 5 
* 
* * 
7 
„ 
* 
* ; 
4 
* 


ON AR SENI 163 


| compoſe this fluor, which contained a ſmall 
quantity of pyrites (F v. c). The other 


half was mixed with four parts of acid of 
arſenic, and the mixture was diftilled, 
When the maſs grew dry, a little yellow 


ſal ammoniac was ſublimed, whereupon 


the water in the receiver was covered with 
a white cruſt. I frequently ſhook the re- 
ceiver, in order to make this cruſt fall to 
the bottom, and continued the diſtillation 
as long as any cruſt formed upon the wa- 


ter. This cruſt was ſiliceous earth, and : 


the water contained acid of fluor. 


1 * 5 Lime. ws £ 


(a) When acid of arſenie is dropped 5 


into lime- water, the lime precipitates, in 
combination with the acid of arſenic. If 
more acid be dropped in, the precipitate is 
again diſſolved. If the ſolution be eva- 
porated, ſmall cryſtals ſhoor. If theſe be 
diſſolved in a little water, and ſome vi- 
triolic acid dropped into the ſolution, a 
precipitation of vitriolated lime takes 


place. (B) If rhe acid of arſenic be di- 


| luted with water, and ſome powdered 


nn chalk added, it will at firſt diſſolve; 
5 but, on adding more chalk, the whole ſo- 
lation will coagulate into ſmall cryſtals. 


| ” () The acid of arſenic does not precipi- 


1 tate the ſolutions of nitrated, muriated, 


3 ol | and 


j 


| xv. N of the Acid of Arſenic upon Kan. | 
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r 
and acetated lime; neither are theſe ſolu- 


tions precipitated by the neutral arſenical 


ſalt of Mr Macquer ; but the arſenical ſalts 


(FVI. vII. III. A, A, A,) decompoſe theſe 


ſolutions, and form a precipitate which is 


not ſoluble in water, though it is of eaſy 
folubility in acids. (p) If the precipitate 


of lime, combined with acid of arſenic, 


be edulcorated, and afterwards ſtrongly 
calcined for an hour | in a cloſe crucible, it 
will form a thick flux; but it ſtill retains 


che acid of arſenic. (E) If it be mixed 
with the ſame quantity (in meaſure) of 


charcoal-powder, and expoſed to a ſtrong 


fire in a retort, a ſhining regulus of arſe- 
nic will be ſublimed. The reſiduum is 


quicklime, mixed with charcoal, ſtill how- 
ever Ing fore arſenic. 


„ PL 278 Upon Magnefia. 
(a) Magneſia diſſolves in acid of arſe- 


nic; but, when the ſolution comes to the 
ö point of ſaturation, the maſs coagulates. 
This coagulum being diſſolved in a larger 
quantity of acid of arſenic, and evapora- 
ted, the ſolution grows gelatinous ; if the 


jelly be lixiviated with water, filtered and 
evaporated, a viſcid maſs remains, which 


will not cryſtalliſe. (3) The folutions of 
magneſia in vitriolic, nitrous, muriatic, 
and acetous acids, are not precipitated by 
the acid of e, but very — 64 
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the neutral arſenical ſalts $ VI. VII. VIII. a 
A, A, A. The precipitate is eaſily ſoluble 
in acids, but not in water. (c) Expoſed 
to the fire in a crucible with charcoal, it 
ſhews the ſame phænomena as the prove = 
pitate of lime xv. p, E. 4 


F XVII. Upon Earth of Alum. 


| (4) The earth, which is precipitated 
from a ſolution of alum by alkali of 1 
tar, after being waſhed with boiling water, is 
eafily ſoluble in the acid of arſenic, till it 
becomes quite dry. The ſolution coagu- 
lates as don as it arrives at the point of 
ſaturation. (B) Diſſolved 1 in the vitriolic, 
nitrous, and muriatic acids, it is not pre- 
cipitated by the acid of arſenic, but it is, 
when diſſolved in vinegar. The above ſo- 
lutions are precipitated by neutral arſeni- 


cal ſalts; the precipitate ali diſſolves in * 


the crucible, it ſhews the —_ phznome- 
na as the precipitate of lime ) xy. D. 
(D) If the ſolution (A) be evaporated to 
dryneſs, and then mixed with a little char- 
coal-powder, and expoſed to diſtillation 
with a ſtrong fire, a little yellow ſublimate 
riſes into the neck of the retart, as like- 
wiſe ſome ſhining regulus ; ; volatile ſul- 
phureous acid paſſes over into the recei- 
ver. The reſiduum diſſolves with diffi- 
culty in vitriolic acid; ſome cryſtals of 
. 3 alum, 
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alum, however, win form i in the ſpace of 


two months. 


$ XVIII. Path 2h 
One part of white clay reduced to pow- 


der was mixed with four parts of acid of 
. arſenic, and digeſted for a fortnight ; but 
the acid would not diflolve any part of it. 


The maſs was put into a retort, and diſtil- 


led to dryneſs, and the fire increaſed till : 
the retort began to melt. It was convert- 


ed into a thick flux, and a little arſenic 
was ſublimed. The reſiduum, powdered 


and mixed with a little charcoal-powder, 
was expoſed to diſtillation in the ſame 


degree of heat when a ſhiniog regulus was 
ſublimed. 55 


A Dives Slows 
Liquor filicum was precipitated by vi- 
triolic acid, and lixiviated with boiling 


water. While it was ſtill moiſt, acid of 
arſenic was added, and the maſs was ex- 


poſed to digeſtion for fourteen days, but 


no ſolution enſued. I afterwards evapo- 


rated it, and calcined the product, till the 
retort which I uſed began to melt. A 


little arſenic roſe into the neck of the re- 
tort: Then the reſiduum was boiled in 


water, upon which the acid diſſolved, but 


the ſilex remained at the bottom unchan- 
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4 xx. E 555 75 erra Ponderoſa, + 


The earth in the ponderous ſpar * not 
lime, as is generally believed, but a pecu- 
liar kind of earth. It is the ſame with 
that of which I related ſome experiments in 

my Diſſertation on manganeſe. - Mr I. G. 
. .Gahn afterwards informed me, that he 
found that this earth was the baſis of the 
ponderous ſpar. Incited by this, I procured. 
a larger quantity of it, in order to make 
more experiments. I ſhall here only men- 
tion the effects of acid of arſenic. (4) 
Terra ponderoſa diſſolves readily in the 
acid of arſenic; but, as ſoon as it has ob- 
tained its point of ſaturation, it again pre- 
cipitates, combined with the arſenical acid. 
(B) Neither is its ſolution in nitrous, mu- 
riatic acetous acid, precipitated by the 


acid of arſenic ; but the arſenical neutral 


ſalts (F vi. vII. vIII. A, A, A,) precipitate 
theſe ſolutions. (c) In the crucible, this 
precipitate ſhews the ſame phenomena as 
the precipitate of lime; as alſo when treat- 
ed with charcoal-powder: (D The ſolu- 
tion of ponderous earth in acid of arſenic 
is again precipitated by the acid of vitriol, 
in the form of a ſalt inſoluble 1 in Water, 
1 n rande 1 | 
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5 xxi. The 2 of the Arid of Arſeni | 
upon M etals. 


As the acid of te cannot be op | 
long in the crucible without being con- 
verted into arſenic, in which ſtate it ſu - 
blimes (S v. 8); and as in a retort it conti- 
nues long unchanged, and conſequently acts 
longer upon metals, I rather choſe to con- 
duct my experiments in the latter way. 

In long necked flaſks I added four 
parts of the acid of arſenic to one part of 
filings of metals. After the water was eva» 
porated, I poured freſh upon the mixture. 
This method I purſued in n all che followe 
ing experiments. ; 


{I xx11. Upon Gold. 


(4) The acid of arſenic has no eſe. 
upon gold in the heat of digeſtion. I put 
the maſs into a retort, and abſtracted all 


the liquid, then increaſed the heat till the 


acid flowed, and continued the ſame de- 

gree of heat for half an hour, during 
which time a ſmall quantity of arſenic 
was ſublimed. When the retort was grown 
cool, I poured a little water into it, and 
placed it in ſand. The acid was diſſolved; 

but the remaining gold being waſhed and 
dried, was found to be nearly of the ſame 
weight as at firſt. The retort was mark- 
ed with red and yellow ſpots, which could 
5 „„ 5 | | not 


# 
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not be taken off by any * (s 


Ihe ſolution of gold was mixed with ac 


of arſenic, but no precipitation enſued ; 
the maſs was then abſtracted. in a: retort 


to dryneſs, and the fire increaſed till it 
was in a perfectly fluid ſtate ; the gold 


was reduced, and ſome dephlogiſticated 


muriatic acid came over into the receiver, 
The retort was ſpotted red and yellow. (c) 


The mixture of acid of arſenic and mu- 


riatic acid has no effect upon gold, neither 
has a mixture DE acid of arſenic and ni- 
trous acid. 5 ab | 


12 XX111. Upon Plana. 


(4) Platina digeſted in the acid of arſe- 


nic is not attacked. After all the humi- 


dity was abſtracted, I increaſed the fire 


till the retort melted. The platina lay at 
the bottom in the fuſed acid; a little 


arſenic was ſublimed. After it was cool. 
I poured ſome water into the retort, which 
diſſolved the acid. This acid was render- 


ed opaque by a white powder, which was 
afterwards lixiviated with water, and then 
dried, It grew black upon charcoal be- 
fore the blowpipe, had a ſmell like arſe- 


nic, and was attracted b by or 2 
11 ar 


The platina, after it was 


ly loſt any thing of its weight. Pure 17 85 
tina, conſequently, is not attacked . 
| acid of arſenic. (8s) The as 0 pla 
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tina in aqua regia is not precipitated by 
the acid of arſenic, but readily by the 
arſenical neutral ſalts. The precipitate in 
this caſe is yellow; it is ſoluble in a large 
quantity of water; but it contains no 
mark of acid of arſenic. A mixture of 
acid of arſenic and muriatic acid has no 
effect upon platina, neither has a mix- 
ture of nitrous acid and che acid of arſe- 
Nic. 


$ xxiv. Upon. ms. 


(a) er jo not attacked by the 
acid of arſenic in digeſtion. After the 
whole of the liquid was abſtracted, I in- 
creaſed the ins till the acid came into fu- 
fion. Here more arſenic was ſublimed 
than in the foregoing experiments with 
gold and platina. This degree of heat 
being continued for half an er, the ſil- 
ver diſſolved. After the retort was grown 
cold, I broke it, and found that it con- 
tained a colourleſs glaſſy maſs, nearly 
tranſparent. The retort was covered with 
a glazing of a flame- colour, which could 
not be ſeparated from the glaſs by any 
ſolvent. (B) Upon the vitreous maſs, af- 
ter it was pounded, I pou d ſome diſtil- 
led water, and expoſed it to a ſand heat, 
upon which it immediately loſt its tranſ- 
parency, and aſſumed a brown red colour; 
the acid of arſenic was diſſolved, and a 


brown . 


but no arſenic was ſublimed. When the 


retort was cooled, I broke it, and, upon 
raking the maſs out, I found it tranſpa- 
rent at the margin. (D) As calx of 
filver is reducible without the addition of 
phlogiſton, as is likewiſe the caſe with 
acid of arſenic (S v. ;), I tried what a 


greater degree of heat would effect. I 


therefore put the glaſſy maſs into a cru- 


cible, over which I lated another, and af- 


terwards applied as ſtrong a heat as ſilver 


requires for being melred. After the ap- 
paratus was cooled, the filver was found 


reduced, and ſurrounded with a little 
white glaſs. (E) The ſolution of filver 
is precipitated by acid of arſenic, but not 


entirely ; ; the precipitate is of a brown co- 


| Jour. More is precipitated by the neutral 


arſenical falt of Mr Macquer ; but as this 
falt 1s ſuper 
ver 1s retained 
tral arſenical falt 


(FVI. vII. vIII. A, A, A,) 


decompoſe the ſolution entirely. (r) If 


this precipitate of filver be digeſted in 


muriatic acid, the acid of arſenic is ex-. 
. 
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brown powder remained at the bottom. 
The acid contained a little of the ſilver in 
ſolution; for, on adding muriatic acid, 
ſome luna cornua was precipitated. () 
The brown powder was dried, and expoſed 
to ſuch a degree of heat that the retort 
melted. The powder entered into fuſion, 


turated with acid, ſome ſil- 
the ſolution. The neu- 


mn rt er rt oe x ee ron ts Yr —̃ & x k 
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| pelled, and it is changed into i | 


filver, In the {ame manner, this brown 
precipitate is ſoluble in ſpirit of ſal am- 
moniac, prepared with lime. (o) Though 
neither the acid of arſenic nor the muri- 
atic acid alone attack ſilver, a mixture 
of them has conſiderable action upon this 
metal. If the ſolution of filver in nitrous 
acid be precipitated by copper, and the 
precipitate well waſhed with hot water, 
and afterwards digeſted for fourteen days 
in a cloſe veſſel, with two parts of acid 
of arſenic, and two parts of muriatic acid, 
the filver is changed into a white powder, 
which, after being edulcorated and dried, 
is found to be muriated filver. If the acid 
liquor be then diſtilled off, muriatic acid 
goes over, which contains arſenic; for, 


_ when mixed with a little nitrous acid, and 


again abſtracted, a little acid of ie | 
remains behind. Hence it follows, that 
the muriatic acid attacked the earth of 
ſilver during the digeſtion, while the acid 
of arſenic attacked its phlogiſton ; whence 
the arſenic was produced, which the mu- 
riatic acid afterwards took over with it 
into the receiyer. 


$ xxv. Upon Quickſilver: 
() Quickſilver was not ated upon by 


the acid of arſenic during digeſtion. [I 


next put the mixture into a retort, ab- 
ſtrated 


O04 DOD rotor + un ESATA CGE tas 


iracted all the wary part, and then in- 

creaſed the fire. The maſs grew yellow, 
quickſilver roſe into the neck, with a little 
arſenic, and a little yellow ſ ablimate. The 
fire was then increaſed till the retort was 
near melting, but the maſs would not en- 
ter into fuſion. Of ſix drachms of quick- 
filver which I took for this experiment, I 
obtained three drachms and a half in the 


receiver. Thus the acid of arſenic con- 


tained 21 of fixed quickſilver.  (B) After 
the retort was cold, I rook the maſs, which 
was a little yellow, out of it, and divided 
it into two parts. One I boiled in diſtil- 
led water, but none of it was diſſolved. 
Dilured nitrous and vitriolic acids had 
hardly any effect upon it, but muriatic 
acid diſſolved it very readily, This ſolu- 
tion being evaporated to {Ib then 
put into a retort, and diſtilled, corrofive 
ſublimate roſe into the neck. The reſi- 
duum flowed upon applying a ſtrong fire, 
and proved to be acid of arſenic. The 
other portion I mixed with two parts of 
common ſalt, and diftilled it. Corrofive 
ſublimate roſe into the neck of the retort. 
(o) Calcined quickſilver and arfenical acid 
being reducible by heat without any ad- 
dition of phlogiſton, this reſiduum (a) 
muſt likewiſe be reducible by a ſufficient 
degree of heat alone. One part of quick- 
Nate was mixed with fix parts of acid of 
4 \ arſenic, 
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arſenic, and after all the humidity was 

driven off, the fire was increaſed, 'and 
though the maſs was heated white, it, 
however, lay unchanged in the retort ; 
but when the retort melted, it ran like- 


wiſe into fuſion ; the quickſilver was re- 


duced, and roſe, together with the arſe- 
nic, into the neck of the retort, a little 
quickſilver remaining behind. (p) It is 
known, that quickſilver, digeſted with 
muriatic acid is not attacked. But if two 
parts of muriatic acid, two parts of acid 
of arſenic, and one part of quickſilver, 


be expoſed to digeſtion in a cloſe phial 


for fourteen days, the acid acquires the 
taſte of quickſilver, and that metal is 
changed into a yellow powder. If the 


acid be now diſtilled, muriatic acid im- 


pregnated with arſenic goes over. If the 
reſiduum in the retort be urged by a ſtrong 


heat, corroſive ſublimate riſes, and the 


ſuperabundant acid of arſenic remains be- 
hind in the retort. The yellow powder 
is turned black by lime· water and alkalis; 


if ſublimed, it is changed into mercurius 
dulcis. (2) The ſolutions of quickſilver | 
in vitriolic and nitrous acids are precipi- 


tated by the acid of arſenic in the form 
of a yellow powder; but the ſolution of 


corroſive ſublimate is neither precipitated 


by the acid of arſenic, nor by any of the 


1 neutral arſenical ſalts ; but arſenicated vo- 


latile 
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latle alkali (S viIII.) precipitates the ſolu- 
tion in the form of a white powder. (x) 
The acid of arſenic, when ſublimed with 
corroſive ſublimate, undergoes. no change. 
But if, inſtead of corroſive ſublimate, 
mercurius dulcis is employed, corroſive 
ſublimate riſes, and the reſiduum is the 
ſame as that of letter 4A. Some writers 
aſſert, that arſenic, diſtilled with corroſive 
ſublimate, yields butter of arſenic; but 
they are miſtaken. | I have diſtilled. ſuch 
a mixture in different proportions, but 
have always obtained at firſt corroſive 
ſublimate in the neck of the retort, and 
afterwards arſenic. Hence it would fol- 
low, that as the quickſilver in the corro- 
five ſublimate is calcined, the muriatic. 
acid has a ſtronger attraction for arſe- 
nic than for the calx of quickſilver. In 
order to aſcertain this point, I mixed but- 
ter of arſenic with calcined quickfilver, 
and diſtilled the mixture. I firſt obtained 
ſome drops of the butter in the receiver, 
1 then corroſive ſublimate roſe into the neck 
of the retort, which was at laſt followed 
by arſenic. But the caſe is quite different 
with the regulus of arſenic; for if it be 
mixed with an equal quantity of corro- 
ſive ſublimate and diſtilled, ſmoking but- 
ter of arſenic, mercurius dulcis, and a 
little quickſilver, are obtain d. Hence it 
follows, that mercurius dulcis is decom- 
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poſed by a double elective attraction, chat 


of the phlogiſton of the regulus for the 


calx of mercury, and that of the muriatic 
acid for the calcined regulus of arſenic, 


_ whenee the quickſilver is reduced, and 


butter of arſenic is produced. The ſame 
thing happens with a mixture of orpi- 
ment and corroſive ſublimate. 


ve $ xxv1. Upon Copper. 
Copper is attacked by the acid of arſe- 
nic during digeſtion. The ſolution is of 
a green colour. A quantity of light blue 
powder is depoſited, and attaches itſelf to 
the copper. This powder conſiſts of acid 


of arſenic and calcined copper. (3) One 


part of filings of copper was mixed with 
two parts of dry acid of arſenic, reduced 


to a fine powder. The mixture was ex- 


poſed to diſtillation, and the fire increaſed 
till the retort melted. Here ſome arſe- 
nic roſe into the neck, the maſs entered 
into fuſion, and turned blue. After the 


| retort was cooled, I poured ſome water 
upon it and boiled it; che ſolution was 


like that of letter A. In the retort there 


remained a little copper which was not 


diffolved, and the bottom of the retort 


was tinged with brown, red, and yellow 
| ſpots, which were infoluble in _ men- 


ſtruum. (x) Copper diſſolved in mineral 


5 acids was not precipitated by che acid of 


arſenic ; - 


ON ARS ENI C. 17% 
arſenic; but when it is diſſolved in vine- 
gar, a precipitation enſues, Neutral arſe- 
nical ſalts precipitate the ſolution of cop- 
= in the form of a blue powder, which 

edulcorated, dried, and expoſed to a 
ſtrong fire for an hour. After the maſs 
was cooled, the powder appeared to be 
changed into a brown ſcoria, which had 
covered the whole internal ſurface of the 
crucible with a yellow enamel. (D) The 


ſcoria was finely powdered, mixed with a 


little lamp-black, and expoſed In a ſmall 
_ glaſs retort to the fire till it melted, when 
. fine regulus of arſenic was ſublimed, 
and the copper in the reſiduum was found 
to 6 vs reduced. 


I xxv11. Ubon Iron. 


(a) Iron is attacked by the acid of ar- 
ſenic during digeſtion, and at laſt the 
whole ſolution grows gelatinous. (B) But 
if the digeſtion be performed in a cloſe 
phial, fo that the air has no acceſs to it, 
it does not grow gelatinous. One portion 
being expoſed to the open air, in a couple 
of hours afterwards the ſolution was 
grown ſo gelatinous upon its ſurface, that 
the phial might be inverted without any 
thing running out of it. Another portion 
was mixed with alkali of tartar, whence 
a quantity of a whitiſh-green powder was 
precipitated, which being edulcorated and 
Tr hk >: diſtilled 
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wm! - diſtilled in a glaſs retort by a KEN fire, 
LS _ ſome arſenic was ſublimed, and the reſi- 

mW _  duum was red ochre. (c) One part of 

Wo. iron-filings was diſtilled with four parts of 

—_ . acid of arſenic. The maſs made a great 

1 | | | | efferveſcence towards the end, and, when 

Wi - | became dry, it took fire in the retort 


upon increaſing the heat, and then both 
arſenic and regulus of arſenic were ſubli- 
med. After it was grown cool, the reſi- 
duum was found to be black; it was fri- 
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i able, and contained but little acid of ar- 
11348 ſenic. The retort was covered with yel- 
nf  lowiſh-brown ſpots. (D) Solutions of iron 
=. in mineral acids are not precipitated by 
2 111336 the acid of arſenic, but iron diſſolved in 
o vinegar is precipitated in the form of a 
„ 8 dark-brown powder. Neutral arſenical 
[ | [| ſalts precipitate all. ſolutions of iron. The 
I precipitated powders, if expoſed to a ſtrong 
3:38 fire, enter into fuſion with an arſenical 
"0 ſmell, and are changed into black ſcoriæ, 


which, when mixed with charcoal pow- 
11 der, and calcined, yield copious vapours 
Wert! of arſenic, and are eee attracted by 
—_— che ene „ 

1358 „ F XxVIII. Upon 2 
282204 Sg ; 

Wit: 5 (a) Lead digeſted with acid of arſenic 


2399 turned black at firſt, Some days after- 
| 3: 29 wards it was ſurrounded with EET . 
RH i ler, which i is mixed with a little ar- 
17 | ſenic, -- 
I | 

12 ” 


__ ow ene 
ſenie, but this may be fublimed by 1 


gentle fire. The acid contains no lead 


diſſolved. (5) One part of ſhavings of 


lead was diſtilled with two parts of dry 
acid of arſenic reduced to powder. The 


lead was diſſolved, and the maſs flowed 
clear, a little arſenic riſing into the neck 


of the retort. After the retort was grown 
cold, I found a milky glaſs in it, which 1 
| boiled i in diſtilled water, and thus a quan- 
tity of white powder was ſeparated; the 
ſuperfluous acid of arſenic was diſſolved 
in the water. (c) This powder was edul- 
corated, then put into a little retort, and 
kept in fuſion for half an hour, but no 


arſenic was ſublimed. I put ſome ſmall 
pieces of charcoal into the retort, upon 


which a violent ebullition took place, and 
ſome regulus of arſenic was ſublimed. 
(D) Lead diſſolved in nitrous or muriatic 
acid or vinegar 1s precipitated by the acid 
of arſenic. This precipitate ſhews the 
phznomena mentioned E 


I xxix. Upon 7. 


(aA) Tin digeſted with acid of arſenic 
grows at firſt black, and is afterwards co—- 
vered with a white powder ; at laſt the 


whole maſs grows gelatinous. (5) One 


Parr of tin-filings was mixed with two 


parts of acid of arſenic, and diſtilled. 


When the maſs became red-hot, it took 
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fire in he retort, and immediately after 


both arſenic and a little regulus of arſenic 
were ſublimed. The tin was diſſolved, 


and formed a limpid flux, which, after 
growing cold, was of a milkycolour. Upon 
this maſs I poured water, and expoſed it 
to heat, in order to diſſolve the acid. A 
quantity of white powder was ſeparated, 


which was inſoluble in any acid, and 


conrained very little acid of arſenic. e 
The ſolutions of tin in mineral acids are 


not precipitated by the acid of arſenic, 


but its ſolution in vinegar is. Neutral 
arſenical ſalts precipitate the ſolutions of 


tin. This precipitate is very difficult of 


fuſion. When it is mixed with charcoal- 
powder, regulus of arſenic is ſublimed. 


| C AX: Upon Zinc. 
This is the only one of all the metals 


and ſemimetals that efferveſces when di- 
geſted with acid of arſenic. The zinc 
grows black, and the tranſparency of the 
acid is deſtroyed by a quantity of black 
powder. If this powder be ſeparated, e- ' 


dulcorated, and dried, and rhen pur upon 
an iron plate, heated nearly red-hot, in a 


dark place, it burns with a blue flame 
and a white arſenical ſmoke, and leaves 
a white powder behind; it is conſequent- 


ly for che moſt part regulus of arſenic. 
2 efferveſcence ſoon ceaſes, becauſe 
each 
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each particle of zinc is ſurrounded with 
the regulus, which hinders the acid from 
having any effect upon it. (B) In order 
to aſcertain what kind of air it is which 
riſes during the ſolution, I ried an empty 
bladder to the Phial in which the maſs 


was contained. The air which I obtained 


had the following properties: 1. It would 
not unite with water, nor did it precipi- 
tate lime-water. 2. Mixed in a glaſs-veſ- 


ſel with two-thirds of common air, it was 
not abſorbed. 3. When a burning candle 
was brought to the mouth of the veſſel, 


the air in the veſſel was inflamed with de- 
tonation; the flame took its direction to- 
wards the hand, which was thereby co- 
loured brown: The matter that produced 
this colour proved to be regulus of arſe- 
nic, and left a diſagreeable arſenical ſmell 
behind; the internal ſurface of the veſſel 
too was covered with a brown pellicle. 
The air, therefore, which holds the regu- 
Jus of arſenic in ſolution is of the inflam- 
mable kind. (c) One part of filings of 


zinc was mixed with two parts of dry and 


finely powdered acid of arſenic, and di- 
Rilled. When the bottom of the retort 
began to be red-hot, a violent inflamma- 
tion, accompanied with a very bright 
light, took place in the retort, which burſt 
with an exploſion. In the neck were found 
regulus of arſenic and flowers of zinc. 
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18 ESSAY VI 
(>) Zine diſſolved in mineral acids is not 


precipitated by the acid of arſenic, but 


its ſolution in vinegar is precipitated, 


Neutral arſenical ſalts decompoſe all the ſo- 
lations, and a white precipitate is obtain- 


ed, which, when well edulcorated, fuſes 
in a retort on the application of a ſtrong 
heat, and, when mixed with charcoal - 
powder, yields regulus of arſenic, 


d xxx1. Upon Bi ifauth. 


(a) Biſmuth, during digeſtion with acid 
of arſenic, is covered with a white pow- 
der; water precipitates the ſolution. The 


powder conſiſts of calcined biſmuth and 
acid of arſenic. (B) One part of biſmuth. 


was diſtilled with three parts of dry acid 
of arſenic. The maſs entered into fuſion, 


the biſmuth. was calcined, but remained 


at the bottom undiſſolved; a little arſenic 
roſe into the neck ; 2” Tien the retort be- 
came cool, water was poured upon the 


reſiduum, Which diſſolved the acid, but 
the calx of biſmuth remained unchanged, 


(c) Biſmuth diſſolved in nitrous acid was 
Pr ecipitated by the acid of arſenic. This 


precipitate, as well as the calx (;), are 


very difficult of fuſion ; but on adding a 
little charcoal-powder, they melt immedi- 


ately ; the arſenic goes off in vapours, and 
the biſmuth 3s reduced 
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F xxxII. Upon Regulus f 5 USES 


(A) During its digeſtion with the acid 
of arſenic, a quantity of white powder 18 


ſeparated from the regulus of antimony. 


If a little of the clear ſolution be dropped 
into water, a white powder is likewiſe 


precipitated, which conſiſts of calcined re- 


- gulus of antimony, and of acid of arſe- 


nic. It is ſoluble only in muriatic acid, 


and may be again precipitated by water. 


(s) One part of regulus of antimony was 
diſtilled with three parts of arſenical acid; 


as ſoon as the maſs entered into fuſion, 
an inflammation enſued, and regulus of 


arſenic and a little rel ſublimate were 
ſublimed. A little volatile ſulphureous 
acid came over into the receiver. The re- 


ſiduum was boiled in water, upon which 
the acid was diſſolved; a white ſhining 


powder remained behind, which was mix- 


ed with charcoal-powder and diſtilled. 


An ebullition took place, ſome regulus of 
arſenic roſe into the neck of the retort, 
and the antimony was reduced. (c) But- 
ter of antimony was not precipitated by 


the acid of arſenic, but readily by the 
neutral arſenical ſalts. The ſolutions of 
glaſs of antimony in vinegar and cream 
of tartar are preci en =p the acid of 


arſenic. 
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184 ESSAY VI. 
Y XXXI11. pon Cobalt. 


6 The acid of arſenic digeled with | 
cobalt aſſumed a roſe-colour, but a great 


deal of the cobalt remained undiſſolved. 
(B) I put the whole mals into a retort, and 


abſtracted it to dryneſs ; then, on increa- 


- fing the heat, it entered into fuſion, and 


a little arſenic was ſublimed. After the 


maſs was grown cool, it had a ſemitranſ- 


parent violet- colour. 1 then poured water 
upon it, and put it into hot ſand ; the 
acid was diſſolved, the violet-colour diſ- 


appeared, and the ſolution turned dark- 


red. The bottom of the retort was blue, 
and no menſtruum was capable of taking 


this colour out of the glaſs. (c) Neither 


the ſolutions of cobalt, in mineral acids 


nor vinegar, are precipitated by the acid 
of arſenic ; but the arſenical neutral ſalts 


produce a precipitation of a roſe-colour, 


This precipitate is difficult of fuſion in 


the crucible, and has the P of a2 


dark-blue ſcoria. 
{ xxxiv. Upon NM able; | 
(a) The acid of arſenic digeſted with 


nickle aſſumes a green colour ; a quantity 
of green powder mixed with arſenic is 


precipitated. The arſenic may be ſepa- 


rated from it by a gentle heat. (B) One 


Part of nickle was mixed with two parts 
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of dry acid of arſenic, and diſtilled by 


a ſtrong fire. The maſs melted with an 
appearance of inflammation, and ſome 
arſenic was ſublimed. After it was grown 
cool, it proved to be a yellow maſs, upon 
vhich a number of grey elevated ſtreaks ap- 
| peared; they were like a vegetation, and were 


formed during the diſtillation. This yel- 
low maſs was boiled in water, when 
the acid diſſolved, and a yellow powder 


remained behind, which, when treated 
with charcoal- powder, yielded a regulus 


of arſenic, but was not reduced itſelf; 


(e) The ſolutions of nickle in acids are 


not precipitated by the acid of arſenic, 
neither is there any precipitation from its 
ſolution in vinegar; but the neutral arſe- 


nical ſalts precipitate a whitiſh- green pow- 


der. | 1 


d xxxv. Upon Manganeſe 


4 (A) The acid of arſenic diſſolves a like 
tle manganeſe during digeſtion ; fixed al- 


kalis precipitate a white powder from it, 


(z) When diſtilled with acid of arſenic, 
a little arſenic was ſublimed. The maſs 


entered into a kind of fuſion, but the acid 


contained no more of the manganeſe than 


it did before. (o) Phlogiſticated manga- 
neſe diſſolves readily in acid of arſenic; 
bur whenever the acid arrives at the point 
of ſaturation, the ſolution coagulates in- 


to 
/ » 
85 3 


1 7 1 
| 
| 


ye 5 API ht yarn on — IEEE = 
. 


186 Az ss AT VL 


to little TOOK (9) The ſolutions of man; 
ganeſe in the mineral acids are not precipi- 


_ tated by the acid of arſenic, though they rea- 
dily are "by the neutral arſenical ſalts. Man- 


ganeſediſſolved in vinegar is precipitated by 


the acid of arſenic. (E) Theſe precipitates, 
which conſiſt of phlogiſticated manganeſe 


and of acid of arſenic, were diſtilled in 


ſuch a heat that the retort at laſt melted, 


butnoarſenic was ſublimed, nor would they 
enter into fuſion, but retained their white 
colour; however, when mixed with charcoal- 


= powder in a crucible, they flowed, and regu- 
lus of arſenic aroſe in the form of vapour. 
while the manganeſe remained behind. 


d xxxvi. Upon Regulus of Ubfenic. 
(a) Theregults of arfertic digeſted with 


acid of arſenic, was covered with a white 


powder, which proved to be arſenic. (B) 
One part of the regulus was mixed with 


two parts of dry acid of arfenic, and di- 
ſtilled. The regulus roſe into the neck, 


and the acid entered into fuſion. (c) If | 


ſmall pieces of regulus of arſenic be put, 
one after another, into a retort where the 
acid of arſenic is in a ſtare of fuſion, an 
inflammation takes place, and arſenic is 
ſublimed. (D) The tegulus of arſenic is 
diſſolved by unctuous oils in a boiling heat; 
the ſolution is black, and, after it grows 
celd, of the conliſtence of falve. - 
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REMARK: vPON SALT OF Baxzorn, 8. 


HE common way to ham the Cale 
from benzoin is by ſublimation. 


This falt is ſold in the ſhogs under the 


name of flowers of benzoin. I propoſed 
to determine with exactneſs how much 


ſalt a given proportion of benzoin yields 


by ſublimation. For this purpoſe, I di- 


ſtilled a pound of benzoin in a retort, 


and, after having perfectly ſeparated the 
empyreumatic oil by lixiviation, Lobtain- 


ed between nine and twelve drachms of 


flowers. This ſalt may be likewiſe ob- 
tained by fimply lixiviating the benzoin 
with water; but the ſalt thus obtained is 


leſs in quanrity, and if the ley be made 
too hot, the reſin eaſily runs together, and 


the whole labour is Joſt. The reaſon why 
funple lixiviation yields fo little falt is ea 
ſily aſſigned. The refinous particles of 
the benzoin do not rranſmit the water; 


the ſolution, therefore, rakes place only 
on the ſurface of the particles of the 


powdered benzoin. 


I further boiled pounded chalk ms 


benzoin in water, and then filtered the 


decoction, but, on its cooling, obtained 
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reſin. 


zoin with alkaline ley, and afterwards ſa- 
turated it with an acid. 


SiS AT VII. 


no cryſtals; but on pouring ſome drops 


of vitriolic acid into this liquor, the falt 
of benzoin. ſoon afterwards precipitated ; 
for this ſalt, which is an acid, was united 
with the chalk. The quantity of falt ob- 
tained, however, was not greater than 

that obtained by lixiviation. I then fell 
upon the idea of communicating to the 
water the power of acting upon the reſi- 
nous particles of the benzoin, and thought 
thus to extract all the ſalt exiſting in this 
therefore boiled pounded ben- 


IJ thus obtained 
the ſalt of benzoin by precipitation; but 
I here likewiſe met with this inconveni- 


ence, that the powder of benzoin ran to- 


gether during the boiling and floated on the 


ſurface in the form of a tenacious reſin. 


There remained one way more to be 


tried, viz. To boil the benzoin with quick- 


lime. As the particles of the lime, by inter- 


poſing themſelves between the particles of 
the benzoin, might prevent their run- 


ning together, and as lime has likewiſe 
the property of acting upon the reſinous 


particles, this promiſed to be a good way of 
extracting the ſalt from the benzoin. The 


Falt thus obtained is perfectly free from 
empyreumatic oil, with which the flow- 
ers of benzoin are commonly contamina- 
ted, it is „ alſo free from the 
: - ſmell 
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N ſmell which they otherwiſe yield. An 


equal, if not a greater quantity of ſalt, 
is obtained by this proceſs than by diſtilla- 
tion. A pound of the reſin yielded from 


twelve to fourteen drachms of ſalt by this 
new method, which is as follows: 


natant limpid liquor into a glaſs veſſel. ; 
Upon the remainder in the pan pour eight | 


Upon four ounces of unſlaked lime pour 
twelve ounces of water, and, after the e- 
bullition is over, add eight pounds, more 
_ © (the pound twelve ounces) of water; then 
put a pound of finely pounded reſin of ben⸗ 


zoin into a tinned pan, pour upon it firſt 


about fix ounces of 'the above lime-water, ; 
mix them well together, and thus ſuc- 


ceſſively add the reſt of the lime- water. 


If it be poured in all at once, it will 
not mix with the benzoin, which will 


likewiſe coagulate, and run together into 


a maſs. This mixture ought to be boiled 


over a gentle fire for half an hour with 


conſtant agitation; then take it from the 


fire, let it ſtand quiet for an hour, in or- 
der that it may ſettle; pour off the ſuper- 


pounds more of lime-water; boil them 


together for half an hour, chen take W 


from the fire and let it ſettle; add the ſu- 
pernatant liquor to the former; pour upon 


the reſiduum ſome more lime- water, boil. 
it as aforeſaid, and repeat the ſame pro- 


ceſs once more. At laſt, put all the re- 


ſiduum 
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fiduum upon a filter, and pour hor ww 


ter ſeveral times upon it. During this 


proceſs, the calcareous earth combines . 


with the acid of benzoin, and ſeparates 


it from the reſinous particles of this ſub- 


Nance. A ſmall quantity of the reſin is 


diſſolved by the lime-water, whence it ac- 


quires a yellow colour. All theſe yellow 


leys and decoctions are to be mixed toge- 
be and boiled down to two pounds, 


which are then to be ſtrained 1 into another 
glaſs veſſel. | 
_ Theſe lixivia are inſpiſſated thus much, 


| becauſe ſuperfluous water would hold 


much falt in ſolution, which muſt after- 


wards be precipitated. Beſides, a ſmall 


quantity of the refin, ſuſpended by the 
me- water, likewiſe ſeparates during the 
evaporation, not being ſoluble in a ſmall 
quantity of water; it therefore remains 


in the ſtrainer. After the two pounds of 
the evaporated leys are grown cold, mu- 


riatic acid is to be added, with conſtant 


| ſtirring, till there be no Farther precipita- 
tion, or till the maſs taſtes a little ſouriſh. 


As vegetable acids have in general a 


vweaker attraction for abſorbent earths than 


mineral acids, the muriatic acid combines 
with the calcareous earth, and the acid of 


benzoin, which requires a large quantity - 
of water to its ſolution, muſt fall down; 


the * which had before but a very 
weak 


\ 
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weak ſmell of flowers of b 
by this precipitation, a very ſtrong one. 
_ _ | The precipitated coagulum is then to 
be put into a filter, and, after being well 


dried, it is to be edulcorated ſufficiently, 
by repeatedly pouring cold water upon it; 


it ſhould be dried afterwards in a gentle 
heat. But as the water made uſe of for 


the edulcoration contains a little of the 


ſalt of benzoin diſſolved, it ought to be 


evaporated, and afterwards ſet by to cry- 


ſtalliſe. If you with to give this ſalt a 
ſhining appearance, diſſolve it in a ſuffi- 
cient quantity in fix ounces, for inſtance, 
of water, by gentle boiling, then ſtrain it 

immediately, while it is yet warm, through 


a cloth, into a glaſs veſſel which has —— 


heated before; you will thus have the ſa- 


tisfaction to fo a number of fine cryſtals 
ſhoot as ſoon as the ſolution is grown 
cold. The water is then to be ſtrained from 
che cryſtals, and the reſt of the ſalt, ſtill 
ſuſpended in this water, is obtained by re- 
peated evaporation and cryſtalliſation. But 


as the flowers of benzoin are, on account 


of their lightneſs, not eaſily pulverized, it 


may be beſt to keep the ſalt in the form of 


a precipitate, which is always the fineſt 


powder. To this conſideration it may be 


added, that, during the erytalliftio, « 
great deal of ſalt is loſt. 
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1 have ate cloth for flrering 


the warm ſolution, becauſe I found it an- 
ſwer beſt. 


ſelf, and obſtructs it. The filtration it- 
ſelf might be omitted, if it were not una- 


voidable, in order to purify the ſalt from 


about two grains of reſinous ſubſtance, 
which, having been mixed with it during 
the preceding boilings, remain united 


with it during the reſt of the proceſs. 


— 


E13 


If blotting paper be uſed, the 
ſalt ſometimes cryſtalliſes in the filter "_ 
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o surx, Crav, AND ALUM. e 


ROM the writings of Mr Baume, * 
appears that he takes the earth of 
alum to be nothing elſe than filex, and 


common clay to be filiceous earth, com- 


bined with a little vitriolic acid. Alum 
he ſuppoſes to be the ſame earth, ſuperſa- 
turated with vitriolic acid. With regard 
to chemical opinions, it is my cuſtom not 
to credit any, till T have brought them to 


the teſt of experiment. I therefore was 


_ obliged to try Mr Baume's aſſertion, chat 
filex is ſoluble in vitriolic acid, by this 
teſt, I took an ounce of mountain cry- 


ſtal reduced to powder, mixed it with three 


| ounces of alkali of tartar, and fuſed the 
mixture by a ſtrong fire. This alkaline 
maſs I afterwards diſſolved in twenty oun- 
ces of water, and poured” as much diluted 
vitriolic acid to it, as was more than ſuffi- 


cient to ſaturate it; I then filtered the li- 


quor, collected, edulcorated and dried, 
the precipitated filex which remained on 


the filter. From the filtered liquor, after 
it was evaporated, I obtained, beſides a 


ſubacid vitriolated tartar, about 1+ drachm 


of alum. The queſtion now was, Whe- 


„„ i Rs 
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ther the precipitared lex, dh 8 ſed 
with alkali, would till yield alum? If 


' this was the caſe, Mr Baume's ſyſtem 


would gain a ſtrong confirmation; but, if 
it did not, a ſuſpicion would ariſe, that 
ſome clay was mixed, with the mountain 
cryſtal; I therefore dried the precipitate, 
and mixed 3 it with a triple « quantity of al- 
kali; and, proceeding in the ſame man- 
ner as in the foregoing experiment, again 


/ Penis. alum. . This laborious experi- 
ment I repeated ſeven times, and always 
obtained alum ; I now thought it reaſon- 


able to believe that Baumẽ was right. But, 
behold ! on examining the crucibles, em- 


ployed for theſe repbatinl fuſions, I found 


them every where uneven in the inſide, 


and full of little excavations, which they 


had not before the experiment. This 
created a ſuſpicion that the alkali had per- 
haps. diſſolved part of the clay of theſe 


[ii > and thus, with the ſuperfluous 


vitriolic acid, produced alum ; I therefore 
now took an iron crucible, and prepared 
the liquor filicum, which I treated in the 


fame manner as before, and obtained no 


alum, How ealily may one err in ma- 
king experiments Thus, all the alum, I 
obtained, came from my crucibles, and I 


was in a fair way to obtain convidtion of 


a falſchood: Undoubtedly the ſame thing 
1 ME Baume 1 into the miſtake.” I after- 
wards 
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wards took precipitated filiceous earth 


while it was moiſt, and digeſted it for a 
fortnight with diluted vitriolic acid, in 
order to find out whether, as Mr Baume 
aſſerts, any thing is diſſolved, but could 
find not the leaſt mark of ſolution. 2 
I be ſiliceous earth, therefore, ſtill re- 
mains a peculiar earth. Mr Baume pre- 


tends, that clay contains a little vitriolic 


acid, and is on this account ſoluble in a 


large quantity of boiling water. I like» 


wiſe tried this experiment, but found, 


that of ſeveral kinds of pure argillaceous 


earth not the ſmalleſt quantity was diſſol- 
ved, -which is eaſily aſcertained by means 


of alkali of tartar. I here likewiſe made 


different experiments, in order to obtain 


vitriolic acid from pure argilla, but with- 


out ſucceſs. I could never obtain any he- 


par by means of alkali of tartar, nor by | 


means of powder of charcoal; neither 
have I obtained with clay a vitriolic neu- 


_ tral ſalt from the reſiduum of the diſtilla- 
tion of muriatic and nitrous acid. | 


| I have made ſeveral experiments with 
alum, in order to aſcertain its effects 


when mixed with other ſubſtances. A ſo- 


lution of alum is decompoſed (4) by 
lime-water. If no more lime-water be 


added than is exactly requiſite for the 
er ere the earth of alum forms a 
tran 


parent precipitate, of the appearance 
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of boiled ſtarch. If the clear water is filter- 
ed, it proves to be a ſolution of gypſum. 
5 (Bs). If more lime-water be added to the 
ſolution of alum than is requiſite for its 


precipitation, a white precipitare is form- 
ed, but nothing gelatinous, as in the fore- 


going experiment. If the whole be left 


together for a quarter of an hour, and fre- 
quently agitated during this time; and if 
it then be filtered, no gypſum, nay, not 
even lime, is found in the ſupernatant 


water, unleſs there has been added too 

much hme-water ; but it will be found to 
be pure water. I was at firſt at a loſs to 
imagine what was become of the gypſum. 
(e) On examining the precipitate, I found 


it to confiſt of earth of alum, ſelenite, 


and lime; for, after putting it to diſſolve 


in muriatic acid, the gypſum, which is 


not fſo eafily ſoluble; remained behind. 
The clear ſolution being ſaturated with 


cauſtic volatile alkali, a tranſparent gela- 
tinous earth, which was the earth of 
alum, was precipitated. Upon ſtraining it 


again, and pouring lixivium tartari to it, 


I obtained a precipitate, which was lime. 
Hence I ſaw that the lime and gypſum had 


ſeparated from the water, and united with 


the earth of alum. 
In order to acquire a more diſtin idea 


of this phznomenon (D), I precipitated a 


ſolution of alum with a * of cauſtic 


volatile 
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0 chats alkali, more ho 88 to ſatu- 
rate the acid, in order that I might be quite 
certain of ſeparating all the vitriolic acid, 
which might perhaps ſtill adhere to the pre- 
cipitate. The precipitated earth was edulco- 
rated, and mixed with a ſolution of gyp- 
ſum, that I might ſee whether the gypſum 5 
would ſeparate from the water and preci- 
pitate with the ſolution of alum; but this 


did not happen. (E) J further wiſhed to 
know how lime-water would act upon 


the earth of alum. . I found that it very 


ſoon loſt its cauſtic taſte, and that the 


. clear earth of alum grew opaque. [ ſtrain- ** 
ed part of this water, and dropped ſome 
lixivium tartari into it, but it remained 


clear; neither was there any precipitate - 
formed by corroſive ſublimate. I after- 


wards added muriatic acid to the laſt men- 


tioned precipitate, when it diſſolved en- 


tirely without leaving any gypſum be- 


hind. Thus the earth of alum had united 


itſelf with lime, and formed a peculiar ”- 


compound. 


I now thought that this PR 5 
the earth of alum and lime might ſepa- 


rate gypſum from water; (r) I therefore 
prepared a large quantity of this compound 


earth, mixed it with a ſolution of gyp- 


ſum, and Ter it to reſt for a quarter of an 
hour, when I ſaw, to my ſurpriſe, thar the 


gypſum remained Rn in the water, : 


Ms 2.4 Eee... 


rn 


5 and that the precipitate was {till ſoluble i in 

'# muriatic acid, without leaving any gyp- 

x * fam behind. (q) I now mixed a ſolu- 
tion of gypſum with lime-water, adding 
alſo pure earth of alum. This mixture 
perfectly agreed with that mentioned at 
B, The precipitate was white, and con- 
tained gypſum as well as lime. From 
heſe experiments I conclude, 1. That 
the vitriohic acid in gypſum is able to 
combine with more lime than is requiſite 
for its perfect ſaturation. 2. That calca- 
reous earth is capable of uniting with the 

earth of alum, 3. That gypſum cannot 
combine with the earth of alum ; but if 
a ſuperfluous quantity of lime be united 
with vitriolic acid, it then will ſerve as a 

means of union, to combine gypſum with 
the earth of alum, and thus form a com- 

bination, conſiſting of three earths. Pure 
clay has no effect upon lime- water. 
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. ESSAY IX. 


1 TY THE carevrus Vrsiex. 
Wege 5 


FAVING colt; a Wiel 1 1 9 

of calculi, taken from perſons of 

both ſexes, I undertook an enquiry into 
their nature, and I now communicate ſome 


obſervations, which, to my knowledge, — 


have not hitherto been communicated 
to the public. 


All the calculi which I Nine examined, 


whether flat and poliſhed, or rough and 


angular, were of the ſame nature, and 
conliſted of ns ate COMA Parts. 


1 pull a quantity 0 caloutis; reſided 
to powder, into a ſmall glaſs retort, pour- 
ed ſome diluted vitriohic acid upon it, and 
expoſed it to digeſtion, but the powder 
was not at all attacked. After the humidity 


was abſtracted by diſtillation, the concen- 


trated acid LG to attack the powder, 
and the ſtone was diſſolved. After the 
acid was abſtracted to drynefs by an in- 
creaſed heat, a black coal remained; the 
2 which paſſed over was vitriolic acid, 


N 4 - with 


— 


S IX. 


with' a "T0 ſmell of the volatile PAY of 
1 


| 1 I. 

Neither concentrated nor diluted muria- 
tic acid had any effect upon che calculus, z 
not even en boiled with it. 


$ 111. : 


(a) The diluted nitrous acid, or aqua- 
fortis, had ſome effect upon the calculus, 


even in the cold. On the application of 


heat, an efferveſcence enſued, and red va- 
pours aroſe; the calculus was entirely diſ- 


7 ſolved. If the experiment be made in a 


. Tetort, and me- water be put into che re- 


5 ceiver, it will be precipitated. 


(3) This ſolution is acid, thopgh: tho 
,,menſtrufim be boiled with a ſuperabun- 
dant quantity of powder, ſo that there 

may remain a portion of it undiſſolved. 

(e) This yellow ſolution produces deep- 


red ſpots upon the ſkin in half an hour af. 


ter it is applied. If the ſaturated ſolution 
be a little more evaporated, it aſſumes of it- 
ſelf a blood - red colour, which, however, 


diſappears on dropping in a lingle drop 
"oe nitrous acid. 

(s) A ſolution of ponderous ound in 
muriatic/ acid ee nothing from 
0 this ſolution. 9 TS 


0 Me- 
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(e) Metallic ſolutions are not ſenſibiy , 
changed by this ſolution. 


(r) It is not precipitated by alkalis, but 


only grows a little yellower when the al. 
kali is ſuperabundant, and then this mix- 
ture, in a ſtrong digeſting heat, lkewie 
aſſumes a roſe- colour, and produces ſpots 


of the ſame colour very quickly, and with- , 


out any ſenſe of burning upon the { ſkin. 
This mixture likewiſe precipitates metals 


of different colours; vitriol of iron, black; 
vitriol of copper, green; ſilver, grey; cor- 


roſive ſublimate, zinc, and lead, white. 


(G) Lime- water decompoſes this ſolu- 


tion, and precipitates a white powder from 
it, which I have edulcorated and dried. 

This precipitate is ſoluble in muriatic a 
nitrous acids without any efferveſcence. 

Though there be an exceſs of the preci- 
pitated powder, the ſolution will be acid. 
(The ſame thing happens likewiſe with 


-D'# 


animal earth and fluor ſpar, if they be diſ- 


ſolved in the ſame acids). 17 the ſolution 


be evaporated to dryneſs, it will at laſt 


take fire. If the precipitate be heated 


Uo 


only to a dulkred heat in a cloſe. cru- 


cible, it grows black, ſmells like burnt 


alum, and efferveſces with acids. Before 


the blowpipe it changes into quicklime. 
(nu) Neither the acid of ſugar nor ſalt 
of lorrel Fre * ſolution. The 


alkaline 
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alkaline mixture (r) is alſo not Precipita- 


2 ted by theſe acids. | 


$ iv. 


The . when cole and boil⸗ 
2 with a ſolution of alkali of tartar, 


remains unchanged. But perfectly pure 


"or: cauſtic: alkali; ſuch as ſhews not the 
leaſt mark of aerial acid,” diſſolves the 


g Calculus, even in the cold. The ſo- 


Jation is yellow, and taſtes. ſweetiſh; it 
is precipitated by all the acids, even by 


the aerial. Lime- water is not precipitated 
by this ſolution, but metallic ſolutions are 
7 decompoſed. © Iron is precipitated brown, 
copper grey, ſilver black, zinc, corroſive 


ſublimate, and lead, white. If there be 


a little ſuperabundance of alkali in the ſo- 


lution, it yields a ſmell of volatile alkali. 
„Dry volatile alkali has no effect upon the 
ſtone, but the cauſtic, prepared with quick- 
lime, diſſolves it; a pretty large quan- 


tity, hy 65285 is s required for ng ee ene 2 5 
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1 means of digeſtion. Twelve grains 
of calculus require four ounces of lime- 


water. The lime- water thereby loſes its 


cauſtic taſte. On adding acids to this ſo- 


6 lution, the ui is partly precipitated. 


8 VI. 
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Pure water - diſſolves the chlentu entire- , 
| but a large quantity is requiſite for 
1 purpoſe. If eight grains of fine- 
ly pode calculus be boiled for a ſhort 


time with five ounces of water, they will 
be diſſolved. The tincture of lacmus is 


turned red by this ſolution. Lime- water 
is not precipitated. As it grows cold, the 
fo the fo part of the calculus ſeparates again 

the N25 of fine n 


$ v1t, 4 


on Aiftiling, 3 in a ſmall Hi retort, 
one drachm of calculus in the open fire, 
obtained a volatile alkaline liquor, like, 
that from hartſhorn, but no oil. In the 
neck of the retort there was a brown ſab- 
limate. Upon heating the retort thorough- 
ly red-hot, and then leaving it to cool, 
1 obtained a black coal, weighing twelve 
grains, which, when put upon red-hot 
iron in the open air, retained its black co- 
lour. The ſablimate, which ſeemed to 


| have been ſomewhat fuſed, weighed ewen- 


_ ty-eight grains, and on being purified by 


a new ſublimation, it grew white. It had 
no ſmell, but a ſomewhar ſouriſh taſte,” 


and was ' eafily ſoluble in boiling water. 
It alſo diſſolved in ſpirit of wine, but a 
larger — chan of water was requi- 
' lite 
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fite for this purpoſe. Lime-water was 
not precipitated. The ſublimate ſeemed 
to agree, in ſome reſpects, with the ſal 
ſuccini. 
From theſe experiments I conclude, that 
ſince the terra ponderoſa (F III. D) is 


not precipitated, which would, however, : 


be a neceſſary conſequence, if vitriolic acid 
were a conſtituent part of the calculus ; 
and fince the acid of ſugar (4 III. n) 
does not produce any precipitation, which 
certainly would take place if lime were a 
. conſtituent part of it, —I conclude, I fay, 
thar calculus is neither calcareous nor gyp- 


ſeous, but conſiſts of an oily, dry, volatile a- 


cid, united with ſome gelatinous matter, 
7 The calculus is an oily ſalt, in which the a- 
cid prevails a little, ſince it is ſoluble in pure 
water ($ v1.), and imparts to the tincture 
of lacmus a red colour. That it contains 
phlogiſton, appears by its ſolution in cau- 
fſtic alkalis and lime-water ($ Iv. v.), but 
eſpecially from the effects produced by 
means of nitrous acid, from which it ac- 
quires quite different properties than from 
being diſſolved in alkalis, nor can it be pre- 
cipitated from this ſolution (F 111. r). 
'The animal. gelatinous ſubſtance appears 
on diſtillation, by which a liquor is ob- 
tained reſembling ſpirit of en. and 


A | ne pw 1s left behind. 
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TT, i Sound calculus difolved i in all 3 

7 

vrine, even in that of children. If 

(+: four kannes of limpid freſh urine be eva- 

pPorated to two ounces, a fine powder is 

daepoſited as it cools, and a part firmly 

i -: adheres to the glaſs. This powder diſ- 

ſeolves very readily in a few drops of cau- 


ſitic alkali, and has moreover all the pro- 
Ee perties of a calculus veſicæ. The lateriti- 


odds ſediment, which is depoſited from the 
| - urine of thoſe who labour under an ague, - 
123 is of the ſame nature. I ſuſpected in the 
15 beginning, that there was an unknown 
menſtruum in this urine, which, being 
volatile in the open air, was the cauſe or : 
ſuch a large quantity of this powder being 
kept ſuſpended in the urine; but as ſuch. | 
urine likewiſe grows turbid, and depoſits 
the ſame ſediment when kept in cloſe veſ- 
ſels, and rediſſolves it again on being 
expoſed to a ſufficient degree of heat, it 
appears evident that ſuch a menſtruum is 5 
een preſent nor requiſite. 


Tas: 


All urine contains ſome animal earth 
or lime combined with phoſphoric acid, 


and, by the ſuperabundance of acid, this 
earth! is kept diſſolved. It is owing to this 
1 penn that urine _— a red 
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6:0 colour to paper coloured with lacmus. If : 
61 this ſuperabundant acid be ſaturated with 
» 1 volatile cauſtic alkali, a white powder is 
_— precipitated. Three drachms and a half 
; | | | of this powder, when dried, are obtained 
— from four kannes of urine. I diſſolved it 
E | | in nitrous acid; on adding vitriolic acid 
= ſome gypſum was precipitated. After all 
g the nitrous acid was evaporated, an acid 


i remained, which precipitated lime- water, 
BE and, when mixed with lamp-black, yield- 
TT” ed phoſphorus on diſtillation z conſequent» 
ly this powder wen contains lime and 
phoſphoric acid. | 

7 


E þ According to theſe experiments, all u- 
-rine contains, beſides the ſubſtances al- 
ready known, (vis. ſal ammoniac, com- 
mon ſalt, digeſtive ſalt, Glauber's ſalt, 
microcoſmic ſalt, ſal perlatum, and an oily 
extractive matter) a concrete acid, hi- 
therto unknown or the calculus, and ani- 
mal earth. It is remarkable that the urine 

of the fick is more acid, and contains 
more animal earth than that of healthy 
5 85855 | 
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b to th A a. 
By T. BERGMAN. 


6 


Without knawike any 1 of Mr 


Scheele's analyſis of the calculus veſicæ, 


I was employed at the ſame time upon the 


ſame ſubject. My experiments lead near- 


ly to the ſame concluſion, vs: that theſe 
animal ſtones conſiſt of a concrete acid. 


There are, however, ſome circumſtances 


in which they differ from thoſe of Mr 
Scheele. Perhaps the calculi on which we 
made our experiments were really different 


in their nature; but as the differences I 
remarked were conſtant with all the cal- 


culi on which I made experiments, I 
thought it worth while to communicate 
them to the public, eſpecially as they re- 


late to a matter ſo intereſting to mankind. 
I could not ſucceed in entirely diſſol- 


ving ſtones of the bladder or kidney, ei- 


ther in diſtilled water, or in nitrous acid; 
though it is true that the undiſſolved part is 


the leſs, the more finely the calculus has been 


1 


previouſly pounded ; but even in this caſea 


part remains undiſſolved, as appears clear- 


ly when the experiment is made in a ſmall | 


ceucurbit; fo that, after the maſs is cool- 


ed, the undiſſolved part may ſettle at the 


bottom in one p_ This appears in the 


; | cleareſt 5 


3 
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cleareſt manner, if ſmall pieces, or ſmall 


calculi, of a few grains weight only, be 
put into a ſuperabundant quantity of 


menſtruum, and be kept in a degree of 
heat, very near to that which makes wa- 
ter boil. Here it will be obſerved, that- 
the greateſt part of the piece is diffolved, | 
but that at the ſame time ſome ſmall white 


ſpongy particles remain, upon which wa- 


ter, ſpirit of wine, acids, or cauſtic vola- 
tile alkali, have no ſenſible effect. If the 


hear be increaſed to full boiling, theſe par- 
ticles divide into white rare flocculi, and 


become almoſt imperceptible, but without 
being diflolved, at- leaſt not entirely, TI 


have not been as yet able to collect a ſuffi- 


cient quantity of them, in order to deter- 
mine exactly their nature. This, however, 
I know, that, when expoſed to fire, they 
are reduced to a coal, which burns flowly 
to aſhes, and 1 is not foluble ; in diluted ni- 


trous acid. 


auia⸗ veſicæ is dilloived. in 
nitrous acid, no precipitation enſues on 
adding the acid of ſugar; whence one is 
readily induced to conclude, that there is 
no calcareous earth preſent, becauſe this 
experiment is the ſureſt way to diſcover 
it, But I have found, in a variety of ex- 

iments concerning elective attractions, 
that the addition of a third ſubſtance, in- 


ſtead of Aiſuniting two already united, 


often 


# 
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often unites with both very cloſely. That 

the ſame thing happens here, I Had: the 

more reaſon to believe, becauſe” the acid 

of ſugar contains ſome phlogiſtic matter, 

zz though of ſo ſubtile a nature, that, on 

being burned, it does not produce any 

ſenſible coal; and the event of my expe- 

== riment has ſhewn; chat I was not miſtaken - 

nin my conjecture. In order to aſcertain 

WA this point, I burned coals of the calculus 

to aſhes, which were quite white, and 
ſhewed in every reſpect the fame phæno- 
mena as lime, aug ſome efferveſcence -- 
during their ſolution in acids, united with _ 
vitriolic acid into gypſum, were precipita- 
ted by the acid of ſugar, and were partly 
ſoluble in pure water, &c. Notwithſtand- 
ing this, there remains about one hun- 
dredth part of the aſhes inſoluble in aqua- 
fortis; the remainder of the above men- 
tioned: bſtance, which, together with 
the' concrete acid, conſtitutes the calculus. 

If the calculus pe diflolved (hor nitrous. 

acid, the ſolution filtered, and evapora- 
ted to dryneſs, and the dry maſs calcined. 
to whiteneſs ; a calcarevus powder” is thus 
likewiſe obtained. 

As pure vitriolic acid contains no phlo- | | 
giſtic matter, I expected that it would, in 1 
the preſent caſe, immediately ſhew the 
preſence of lime, a circumſtance which 

TY 9" 4 I dropped ſome pure 
| Vor. . | oO concentrated 


\ 
1. 1 


2 
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8 vitriolic acid into a ſolution 
of calculus in nitrous acid, and found, 

that when the ſolution was ſaturated, ſome - 

ſmall cryſtals immediately ſeparated from 
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it: They proved, on examination, tobe ü 
gypſum; and, after being diſſolved in di 
ſtilled water, they were precipitated bx 
the acid of ſugar. When the ſolution of 


the calculus was very much diluted, there X 
appeared no change in the beginning 
but, after a little evaporation, the above 
mentioned cryſtals began to appear. Some 
calculi of the bladder or kidneys at leaſt 
certainly contain lime, but ſeldom more 
than one-half in a hundred parts, or one 
in two hundred parts. 
. Concentrated vitriolic acid diſſolves = 
[ | | calculus, when aſſiſted by. heat, with ef- 
= ferveſcence; the ſolution is dark-brown. 
| If a little water be afterwards added, there 
ſeems to take place a kind of coagulation; 
but, on adding more water, all grows 
clear again, and aſſumes a yellowiſh brown 
colour. 
The muriatic acid ſeems to have no ef- 
fect upon it. I am however in doubt, 
whether it will not extract at leaſt a por- 
tion of the calcareous earth, and ſhall for 
this reaſon make ſome farther experi- 
5 ments to determine this point. 
| The red colour which the ſolution of 
the calculus in aquafortis may be made 
to aſſume, is remarkable. A ſaturated ſo- 
le, I, lution 
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lution diſcovers no ſmell of nitrous acid; 
and if evaporated by itſelf in a large 

open vellel, the liquor aſſumes at laſt a 
- deeprred | colour, and it hardly contains 
any nitrous acid; for, on the one hand, 
paper tinged with lacmus ſcarce ſhews 
any ſigns of its preſence; and, on the 
= other hand, the colour is deſtroyed by 

| the addition of any acid, without being 
Ty ever afterwards recoverable: either by al- 
1 Kkalis, or any other means known to me. 
= If the ſolution be quickly evaporated upon 
1 a heated furnace, it at laſt ſwells into in- 
© | numerable bubbles. This foam grows 
= redder and redder, and, after it is quite 
1 dry, it appears dark-red. This dry maſs 
| communicates its colour to a much larger 

3 quantity of water than before, and diſ- 
=. ſolves very readily in all acids, even in 
'Y ſuch as have no action on the calculus ; 
but they entirely deſtroy the colour, 
| and that the more quickly, the ſtronger 
Y, they are. Even alum, with its ſmall ex- 
"FF 7 of acid, has this effect. Cauſtic al- 

Ulis diſſdlve the colouring matter, and 
deſtroy 1 it, but more ſlowly. _ 

The nitrous acid has a peculiar effect 
upon all phlogiſtic ſubſtances; and, as the 
colour of bodies is eſpecially dependent 

on phlogiſton, it appears why no other a- 

cid has the power of educing ſuch a co- 
lour from the calculus. But, in order to 
9 2 obtain 


— — 23 
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A obtain it, a proportional quantity of and 
| is requiſite. The diluted acid of nitre 


| : _ ought therefore to be made uſe of, in or- 
3 an not ſo eaſily to tranſgreſs the proper 
SE | limits; for if too much be uſed, it will 
—_— > . not produce the proper effect ; bur, 1 in pro- 
| portion to its ſuperabundanc ce, goes fur- 
1 ther, and deſtroys more or leſs, or the 
; | whole of it, If it be poured undiluted 
== upon powdered. calculus, it is converted in 
2 | a few moments, and without any aſſiſt- 
| ance of heat, into a mere foam, 
po The acid of calculus is the more eaſily 
ſeparated from the aquafortis by evapora- 
tion, as the latter is rendered more vola- 
tile by the inflammable particles of the 
former. Alkali added to them both uni- 
3 ted, does not produce any precipitation, a 
1 circumſtance which 1s generally obſerved 
i ” when two acids are combined; but both 
0 the acids unite with the alkali, according 
4 to the law of their attraction. The red maſs 
= obtained after deficcation, is however v 
w different from the concentrated acid, ſuch 
N as is contained in the calculus; for it is 
= of a darker colour, and very deliqueſcent; = 
=_ the leaſt particle gives to a conſiderable 
LC quantity of water a roſe-colour; it is at- 
E | tdtacked by the muriatic and other ſtrong 
E acids with violence, which ſooner or later 
1 produce a quite colourleſs ſolution. Such 
3 a remarkable change depends, as much as 
1 


3 w * 
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I have hitherto been able to aſcertain, 


more on the action of the nitrous acid 
upon the inflammable part than upon any 
thing remaining behind. Such red ſpots, 
as are produced upon the ſkin by the ſo- 
lation, are likewiſe: produced upon bones, 
glaſs, paper, and other ſubſtances; but 
then more time is required before they 
become viſible, which however may be a 
little accelerated by hear. 
I paſs over a number of other experi- 
ments, made partly in a different manner 
from thoſe of Mr Scheele, which, how- 
ever, prove no more than may be learned 
from his excellent paper. I was alſo pre- 
vented from finiſhing ſome of them by 
other engagements. I have been theſe ſe- 
veral years collecting the different ſtony 
concretions of animal bodies, in order to 
inveſtigate their component parts; I have 
been promiſed ſtill more of chem, and hope 
to be aſſiſted in this matter, ſo intereſting 
to medical ſcience, by ſuch as have collec- 
tions of this kind. The only thing from 
which we may reaſonably expect the diſ- 
covery of proper remedies, for the relief 
of people labouring under this complaint, 
is the juſt knowledge of the nature of the 
calculus. Did we not already know from 
experience, that lime-water and the cau- 
ſtic lixivium are among the beſt remedies - 
a8ainſt the ſtone of the bladder or kid- 
O 3 neys, 
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__,. neys, we might -conclude this from ita 
© properties, as they are now diſcovered. 
5 From a further enquiry, we may: perhaps _ 
be led to find out a ſtill more convenient 
ES remedy. Whether all urinary calculi are 
. of the ſame nature, I bee to aſcertain 
ſoan. : EB Ge, 
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ESSAY 5 


MZTHOD or PREPARING Mezcuzivs 
Dotter Via HomiDA. + 1778. 5 


"Ca 

IA K E half a pound of eie 

and as much pure common aqua- 

fortis, pour it into a ſmall cucurbit, with 
a pretty long neck, ſtop the mouth with 
a little paper, and put it into warm ſand. 
Some hours afterwards, hen the acid ap- 
pears no longer to act upon the quickfil- 
ver, the fire is to be ſo much augmented as 
nearly to make the ſolution boil. This heat 
is to be continued for three or four hours, 


15 and the veſſel now and then to be ſhaxken . 


Towards 


»oOne would i imagine, that when khe acid no long- 
er efferveſces with the quickſilver, it ſhould be ſatu- 
rated; but this is far from being the caſe. If the 
heat is increaſed, this ſolution is {till able to diſſolve a 
great quantity; with this difference, however, that 
whereas the quickſilver in the beginning is cal- 
cined, a great deal of quickſilver, in a metallic form, 


jo afterwards diſſolved, as appears clearly from this, 
that not only no more elaſtic vapours aſcend, but alſo, 


that with fixed and volatile cauſtic alkalis a black pre- 


cipitate is obtained, otherwiſe, when the ſolution con- / 


_ tains. only calcined quickſilver, the precipitate is yel- 
low. If the black precipitate be gently diſtilled, quick- 
{lver ariſes, and theye remains a yellow powder, which 
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Towards the end, eee the heat ſo _ 
the ſolution ſhall gently boil for a quarter 
of an hour *. In the mean time, diſſolve 
4z Ounces. of pure common ſalt in fix-or 
eight pounds of water ; pour this' Alu- 5 
tion, ſtill boiling, into a glaſs-veſlel, an 
immediately afterwards mix with it che 
above mentioned ſolution of quickſilver, 
vrhich muſt alſo be boiling, in ſmall quan- 

tities at a time, with conſtant agitation. 

When the precipitate has ſettled, decant 

off the clear liquor and pour hot water 
again on the precipitate, with which it is 
to be edulcorated, till the water ſtanding 72 
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8 
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upon it ſhall be entirely taſteleſs. Put the  Þ| 
whole obtained by theſe means together; F1 ' 
: filter why ed it t in a mild heat 5 67 8 


8 I, 


is preciſely that part of Rats which, in the be. 
gioning of the 1 was calcined by the acid of 
nitre. 


*The fire muſt wecetarily be 3 in order 

to keep the nitrated mercury diſſolved, which is very 

much inclined to cryſtalliſe, even in the heat. There 

commonly remains ſome undiſſolved quickſilver; but ir 

is always better to take too much than too little, for 

the more metallic ſubſtance the mercurial ſolution con- 
tains, the more mercurius dulcis i is obtained. 


+ The en ſolution meu be cautiouſly poured 
into that of the common ſalt, that no mercury may | 
follow. Two ounces of ſalt would be ſufficient for 6 
the precipitation of all the quickſilver; but when no 5 
ſmall a quantity is uſed, it may eaſily happen, that 


ſome 
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ON MERCURIUS DULCIS. My 


Ik we 3 kei mercurius delcis 18 


ee in the dry way, or by ſublima- 
tion, it will not be difficult to account for 


the method I have propoſed. Mercurius 
corrofivus albus is a middle ſalt, and con- 
ſiſts, as is well known, of marine acid, 
combined with calx of mercury. "Th 
ſalt can diſſolve a good deal of quickfilver 


in its metallic form: In order to this, they 


muſt meet one anorher when ſeparated in- 
to their {ſmalleſt particles, which happens 


when, by means of heat, they are con- 


verted into vapour. The ſame thing takes 
place with the ſolution of mercury that is 
obtained in the method above deſcribed. 
This contains the calx of mercury and 
quickfi]lver, divided into its fineſt par- 
ticles. If there be now added marine acid, 


or, to ſave expence, common ſalt, the ma- 


rine acid will unite with the calx of mer- 
| cury 7 
050 ſuperabundant corroſive ſudlimate may adhere to 


the precipitate, which water alone is incapable of en- 
tirely ſeparating; this is douhtleſs the reaſon why it is 


F ſuppoſed that white precipitate is corroſive. 


have found, that common falt, as well as fa] ammo- 


| niac, is capable of diſſolving a conſiderable quantity of 


corroſive ſoblimate. It is on this account that I take 


44 ounces of ſalt, in order completely to ſeparate all 


the corroſive fublimate. From the above mentioned 
quantity of quickſilver, about 84 ounces of mercurius 


dulcis are commonly obtained. 
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cury, by which genuine mercurius corro- 
fivus albus is produced; and as the ſolu- 


tion contains quickſilver in its metallic 
form, it immediately attracts as much of 


the corroſive ſalt as is neceſſary to its 
ſaturation; and thus is produced a real 


mercurius dulcis, which, on account of 


its biber! in water, mult be pr pi 


| red, 


$1 00 55 
Experiments prove, that this precipi- 


tate is nothing elſe than a good mercurius 


dulcis; as, /, It is entirely taſteleſs, 


2dly, 1 have ſublimed the precipitate, and 


examined what aſcended in the beginning 
of this proceſs, which ought to be corro- 


ſive, if the precipitate contained this ſalt 


ww 


in abundance, becauſe it is well known, 
that corroſive ſublimate riſes ſooner than 


mercurius dulcis ; but this, as well as that 
which was afterwards ſublimed, was pure 


mercurius dulcis, and entirely like to that 
obtained in the common manner. 3dly, 
I alſo mixed the precipitate with ane- 
fourth part of quickfilver (thinking that, 
if it had contained too much mercurius 


corroſivus, it ought now to be able to 
unite with more quickſilver), and ſubli- 


med it, when I found my quickfilver 
again with its former weight undiminiſh- 
ed. 1 285 Ic is known, that cauſtic on h 

is 
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lis and lime-water give mercurius dulcis 
a black colour. The ſame thing appear- 
ed with mine, The black colour is no- 


thing elſe than quickſilver divided inta 
very minute particles. 8 


d Iv. 


That the method above deſeribed 1s 
really more advantageous than that uſual- 
ly employed, I cannot doubt; becauſe, 
1/, The mercurius dulcis can be prepared 
with leſs diffteulry, with leſs expence, and 
without employing mercurius corroſivus. 
2dly, It can never become either more or 
leſs corroſive, if it be only well edulcora- 
ted, and conſequently it is always ſafe. 


34%, One is never expoſed to the vapour | 


which riſes in the old method during 
the ſaturation of corrofive ſublimate with 

quickfilver, and which is ſo dangerous to 
the health. 47545, This mercurius dulcis 
is much finer than the common, which 
never can be reduced to ſo fine a powder, | 
however EY it 18 e 
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ESSAY xt. 


4 CHEAPER AND MORE CONVENIENT | 
"METHOD OF PREPARING THE Por- 
VIS ALGAROTHI. 1778. 


HE preparation of this powder, as has 
Jhitherto been practiſed, is an opera- 
tion very difficult, and dangerous to the 
health. As this powder is requiſite, in order 
properly to prepare antimonial or emetic 
tartar, I reſolved to try whether the pre- 
paration would not ſucceed without corro- 
five ſublimate, by which means two con- 
ſiderable advantages would be gained; 
the chemiſt would be out of danger, and 
the great quantity of the firſt mentioned 
mercurial preparation, which is now em- 
ployed for making this powder, would be 
ſaved. Both theſe purpoſes we obtain by 
preparing mercurius dulcis via humida. 
For the objection, that no cinnabar of 
antimony is obtained, is groundleſs; be- 
cauſe this cinnabar, purified by fublima- 
tion, is in no reſpect different from eber 
common pure cinnabar. 

Before I proceed to Arbe the new 
proceſs for preparing the pulvis algarothi, 
it will be neceſſary to enquire into the 
theory” which has been hitherto received, 
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concerning the production of butter of 


antimony, when regulus of antimony is 
diſtilled with corroſive ſublimate. It ; 18 
ſaid, that the decompoſition of the corro- 


five ſublimate, which in this caſe hap- 


pens, takes place, becauſe the elective at- 
traction of the regulus of antimony for 
the muriatic acid 1s greater than that of 
the quickſilver for the ſame acid; that it 
therefore leaves the acid, and that this lat- 
ter uniting with the regulus goes over in- 
to the receiver in the form of butter; 
that at laſt, on increaſing the heat, the 
mercury goes over by itſelf, or that it 
is ſublimed in union with the ſulphur of 
antimony, under the name of cinnabar of 
antimony, provided crude antimony (an- 
timonium ſulphuratum) be taken for this 
purpoſe inſtead of the regulus. 
This explication does not agree with 


the late obſervations in chemiſtry ; for 


the butter of antimony, or, as it is ſome- 
times called, the antimonial cauſtic, con- 
tains not the leaſt regulus of antimony; 
but the portion of antimony which it con- 
tains is half calcined, and this calcination 
cannot be owing to the muriatic acid. Bur 

as it is well known, that the mercury in the 
corrofive ſublimate is not in a reguline 
form, but in the ſtate of a cahx, and that 
the mercurial calx in this metallic ſalt may 


be reduced, _ being put * live coals; 


that 
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that fuming muriatic acid goes over, if 
the corroſive ſublimate is diſtilled with 
phlogiſtic ſubſtances ;- and further, that 
the corroſive ſublimate is by no means de- 
compoſed when diſtilled with pulvis alga- 


rothi, or with a half calcined regulus of 


antimony ; it follows that, in'the preſent 
proceſs, the mercurial calx, as one conſti- 
tuent part of the corroſive ſublimate, at- 
tracts the phlogiſton neceſſary for its re- 
duction from the regulus of antimony, 
whereby the muriatic acid is ſet free, and 
then attacks the regulus of antimony, 
which is dephlogiſticated in the ſame pro- 
portion, and goes over united with it in 
the form of a thick ſubſtance, reſembling 
butter. 


The butter of x antimony conſiſts, there- 


fore, of concentrated muriatic. acid, and 
of a half calcined regulus of DIG 
ny; and it is from this partly dephlogi- 
ſticated regulus that the antimonial tartar 
is obtained when it is united with cream 
of tartar. The regulus of antimony muſt 
be only partially calcined, in order to be 
_ ſoluble either in the muriatic acid, or by 
cream of tartar; for, in its metallic form, 


it is entirely inſoluble; and the bezoar mi- 


neral proves, that this- is alſo the caſe if 
the metal be entirely dephlogiſticated; 
conſequently, if regulus of antimony, par- 
1277 e be ee in mu- 
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_ riatic acid, this acid is not able to \ diffvive 


more of it than what has already under- 
gone that degree of calcination; or what 
has loſt ſo much phlogiſton, as the regulus 
of antimony generally loſes when it is di. 
ſtilled with corroſive fublimate 


It is a known fact, that emetic Array 


may be prepared from: liver of antimony 
and cream of tartar; and that, when this 
emetic tartar is diſſolved in muriatic acid, 


and the ſolution diſtilled, the cauſticum 
antimoniale is generated; there muſt there- 
fore be contained in the liver of antimo- 


ny a regulus, ſo far calcined as to be 5 


for this purpoſe; and we ſhould gain our 


end completely, if che half calcined regu- 


lus contained in the hepar could be entire- 


ly freed from the hepar. This is the more 
requiſite, as the ſolution by the cream of 
tartar in the other caſe is not only very 


flow, but likewiſe contains (if the emetie 
- tartar, which is thus prepared, be not 


contaminated with ſhot cream of 


tartar) vitriolated tartar, which, though 


it be lixiviated with boiling! water, cannot 
be extracted from the vitrified regulus 
with which it has been united by fu- 
fion. The moſt proper menſtruum for 


extracting the half dephlogiſticated regu- 
lus is muriatic acid, which afterwards 


quits the antimony if the butter be diluted 


with boiling water. It this ſolution be 


_ diſtilled, 
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diſtilled, butter of antimony is likewiſe 
obtained: As, however, the hepar, pre- 
pared with equal parts of antimony and 
nitre, contains not only antimony ſtill un- 
decompoſed, but likewiſe hepar ſulphuris, 
as eaſily appears, when this hepar is di- 


geſted with muriatic acid, not only from 
the hepatic ſmell, but alſo from the re- 


1 maining inſoluble black powder, it is ne- 


ceſſary to add more nitre; and, inſtead 
of muriatic acid, which is dearer, a mix- 
ture of diluted vitriolic acid and common 
ſalt ſhould be poured upon it, with which 
it is afterwards to be digeſted. Thus a 
real butter of antimony 1s obtained, from 
which, when diluted with water, the pul- 
vis Algarothi is precipitated. The falts 
contained in this antimonial ſolution, vis. 
Glauber's ſalt and vitriolated tartar, re- 
main behind in the water, and do not in 
the leaſt change the precipitate. 
The procels is therefore the following: 
Take of powdered crude antimony one 
pound, powdered nitre one pound and a 
half, which, after being well dried and 
mixed, are to be detonated in an iron mor- 
tar. The hepar, obtained in this manner, 
is to be powdered, and a pound of it to 
be put into a glaſs veſſel, on which, firſt a 
mixture of three pounds of water and fif- 
teen ounces of vitriolic acid is to be pour- 
ed, and afterwards fifteen ounces of pow- 
Vor. I. | 4 . OW. 
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| ded common Gale are to 5 add the 
glaſs veſſel is then to be put in a las- 
bath, and kept in digeſtion for twelve 


hours; during which period the maſs is to 


be conſtantly ſtirred. The ſolution, when 
| cool, is to be ſtrained through linen. 


Upon the reſiduum one-third of the above 
mentioned menſtruum is to be poured, the 


mixture digeſted and ſtrained. From this 


ſolution, when it is diluted with boiling 


water, the pulvis algarothi precipitates, 


which is te = well edulcorated and dried. 
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banner, vxoxMoLyapanA n 
Do not e to treat 8 of the com- 
mon molybdzna which is ro be met 


with in the ſhops, for that is very different 
from the ſort concerning which I am now 


communicating my experiments to the 


Royal Society. Mane is that kind which 
Cronſtedt in his mine Ep y calls molybde- 

na, membranacea, nitent, and with which Mr 
| Quilt and ſeveral others made _their;expe- 
riments. The ſpecimens, which I had 
an opportunity to examine, Were taken 
from different places, but were all found 
to be of the ſame nature, and to oonſiſt | 
of the ſame canſtituent parte. 


SFr. eden ee 
* firſt wiſhed to know what effects mo- 
lybdzna would produce in the moiſt way: It 
was neceſſary for this purpoſe to have it ve- 
ry finely powdered. This being impoſſible 
to effect without ſome addition, on ac- 
count of its flexible lamellæ, I triturated 
it in a glaſs mortar, with ſome pieces of 
vitriolated vegetable alkali, and thus I at 
laſt reduced it to a fine powder; upon 
which, after it was ſifted, I poured hot 
Pr water, 


— 
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water, ſtirring the maſs well together. Af\ 
ter the molybdzna had ſunk to the bot- 
tom, I poured off the ſolution, and re- 
peated the ſame proceſs ſeveral times, till 
all the vitriolated tartar was entirely waſh- 


ed off; I tens dried the powder chat * 
mained. h þ 


2 e 


1 boch u digeſted r We A Ae 
2. in all the known acids; but among them 
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1 all J found but two which have any ef- 
WH | | fect upon it, vis. the acid of 8100 and 
=_ the acid of nitre. The molybdæna not at- 
> tacked by the acid of arſenic till the wa- 
1 ter is evaporated. If then the heat be 
Wl: : increaſed a little, arſenic riſes into the 
Wl | neck of the retort, and towards the end 
1 | yellow arſenic or orpiment is ſublimed. 
43:38 Voolatile ſulphureous acid goes over into 
W i! the receiver. 
C |} 1 poured two parts of cancentrated ni- 
1 trous acid upon one part of powdered mo- 
W |: lybdæna. The mixture was hardly luke- 
1 f warm in the retort, when it paſſed all to- 
BY: gether into 'the recipient with great heat, 
1 in the form of dark-red vapours. I doubt 
BY not but this mixture would have taken fire 
| | If its quantity had been larger ; and there- 
= fore thought it more adviſable to repeat the 
Fl <xperiment with diluted nitrous acid. 0 
| ; | ) | | 8 IT 1. 
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40 a ax ounces of diluted acid i 3 


nitre on one ounce and a half of powder- 


ed molybdzna, and put it into a glaſs re- 


tort, provided with a luted recipient, and 
placed it in a ſand-bath. During the di- 


_ geſtion the acid had no effect upon the 


powder; but, as ſoon as the mixture began 


to | boil, red elaſtic vapours roſe, with a 
great intumeſcence ; ; the retort therefore 
ought to be taken large enough. 'The di- 
ſtillation was continued to dryneſs, Upon 
the reſiduum in the retort, which was 
now of a grey colour, I poured the ſame 


quantity of diluted acid of nitre, when 


the maſs began to efferveſce conſiderably 


as before. After the mixture was again 
_ diſtilled to dryneſs, the refiduum appear- 
ed to be of a whiter colour than before. 


I poured upon it the ſame quantity of the 

ſame acid, diſtilled and abſtracted it as 
| before, and repeated the ſame operation 
the 4th and 5th time, till at laſt a powder 
as white as chalk remained in the retort. 
This reſiduum, after being edulcorated 
with hot water, till it was poured off per- 


fectly taſteleſs, was dried. At this time 


it wei ghed ſix drachms and a half; I 
ſhall call it terra molybdænæ. The lim- 
pid liquor obtained from the edulcora- 
tion was evaporated to half an ounce ; it 
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then alumed 3 a fine blue 8 and grew 
thick; it contained a little iron, but 
was, beſides, chiefly acid of vitriol. On 
_ diluting the acid with water, the colour 
diſappeared ; fixed and volatile cauſtic al- 


kalis have no effect en e ors in 
the moiſt way. 


From the fine experiments of Me Quiſt 
on molybdzna, we know that this mine- 
ral contains ſulphur, and 1s almoſt entire- 
ly volatile in the open fire. A ſmall piece 
of it expoſed upon a filver-plate to the blow- 
pipe makes a beautiful appearance, when 
the white vapours atrach themſelves to the 
plate in the form of ſmall ſhining ſcales, 
in the direction of the flame. This white 
ſublimate becomes blue whenever it is in 
contact with the blue flame, but diſap- 
| pears and changes again to white when- 


eyer the extreme point of the flame is di- 
rected againſt it. This white ſublimate 


is the ſame earth that is obtained with 


the acid of nitre (5 III.), and ſhews the 


ſame phænomena in the flame of wy 
blowpipe. 33 at 


15. NT 
One ounce of pulveriſed molybdæna v was 


et with four ounces of purified nitre, 
and detonated in a crucible heated tho- 


roughly 
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roughly hot. The maſs thus obtained 
was of a reddiſh colour; I diffolved - 
it in water; the ſolution was clear and 
colourleſs; to the bottom of the veſſel a 
ſmall quantity of red powder ſubſided, 
which, after being dried, weighed eleven 
grains, and proved to be an iron ochre. 
From the ſolution I obtained, upon evapo- 
ration, both . tartar and nitre in 
cryſtals; 3: but 4 deal of lixivium 
remained, 1 eee g to eryſtalliſe, 
though there was no mark of ſuperfluous 
alkali. I mixed it with a little water, to 
which I afterwards added diluted acid of 
vitriol, till there appeared no more preci- 
pitation. This precipitate, when edulco- 


rated with lime- water, and dried, weigh 


ed three drachms. If too much acid of 
vitriol 18 added in the foregoing proceſs, 
the precipitate will be rediſſolved, and the 
water itſelf retains. a part of it in ſolution. 
Nay, while the ſolution is no preci- 
pitation enſues. A precipitate. is likewiſe 
obtained by means of nitrous or muriatic 
acid. | 


8 Vi. 


. In order to become better Acquainted 
with this kind of earth, I firſt examined 
that obtained by means of nitrous acid, 


via bumida 6 1 LE 
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(A) I dete ſcruple of it in a glafs- 
mortar to a very fine powder, and boiled 
it with two ounces of diſtilled water for a 


quarter of an hour. The liquid was then 


poured into another veſſel, and the re- 
mainder again boiled with two ounces 


more of water, which, when poured off, 


had a peculiar acid, and fomewhat metal- 


lic taſte. I therefore repeated the ſame 


proceſs ten times over, always with two 
ounces of freſh water, and found at laft 
that nearly the whole was diſſolved. (5) 


Thinking that perhaps ſome vitriolic acid 
might have adhered to the earth, and 


thus be the cauſe of its ſolubility in wa- 
ter, I expoſed part of the terra molybdæ- 


nz in a glaſs retort to the open fire, till 


the retort was very near beginning to melt, 


and really found in the recipient ſome 
ſmell of ſulphureous acid. Afterwards I 
| expoſed the earth in a crucible, - upon 
which another inverted one was luted to 
the fire for a quarter of an hour, when, 


on opening the crucible, the earth was 


found to be melted, and immediately a 
ſmoke aſcended, which fixed itſelf to a 


cold iron plate, that was held over it, in 
the form of ſmall ſhining white and yel- 


lowiſh ſcales. As ſoon as the covercle was 


put on, the fumes ceaſed; but as ſoon as 


the air had acceſs to it, the earth melted, 
and began again to fume, on which ac- 
„„ count 


e eee eee. 


count I could not collect any * in 
the upper crucible. © The melted earth 
was poured upon a plate, when it aſſumed 

a light-grey colour, with rays Mt | 

from the centre to the circumference. '/ + 

Under the blowpipe this earth is ns, 

abſorbed by charcoal; but when placed 

upon a filver-plate, it melts, and yields 
vapours with the ſame phænomena as mo- 
lIybdzna (F 1v.). I was now deſirous to 

know, whether this melted earth was ſtill 

| ſoluble in boiling water. (e) It was there- 
fore pulveriſed, and a little of it boiled 
in water, as before (a) ; but it exhibited 
the ſame phznomena, andithe faludion: m_ 
quired the ſame taſte. This fufed earth , 
of molybdzna I made uſe of for all the: 
following experiments. The flowers which 
attached themſelves to the iron-plate ſhew-. 
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nature. The ſolution (d vi. c) reddens 
lacmus, coagulates the ſolution of ſoap, 
and precipitates hepar ſulphuris. () It 
has likewiſe fome effect upon metals. If 
it be boiled with filings of all the ignoble 
metals, the ſolution is of a bluiſh caſt. / 
(e) If there be added to it a little alkali 
of tartar, the earth becomes ſoluble in 
greater as in water, and after eva- 
| .» poration 
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ſtals. This ſmall quantity of alkali pre- 
vents the earth from being volatiliſed in 
the open fire (F vi. B). (p) This ſolution, 
While hot, more clearly ſhews its acid 
property, and tinges lacmus of a deeper 
red. It efferveſces with chalk, with mag- 
neſia, and with earth of alum, with which 
earths it forms neutral ſalts, which are 
very difficult of ſolution in water. (E) 
It precipitates ſilver, quickſilver, and lead 
diſſolved in nitrous acid, as alſo lead diſ- 
ſolved in marine acid. Theſe precipitates 
are reduced upon charcoal, and the melt- 
ed earth runs into the pores of the char- 
coal. The other metals are not precipi- 
tated, nor is corroſive ſublimate. (f) 
It alſo precipitates the earth of the pon- 
derous ſpar from nitrous or marine acid. 
This precipitate is not a regenerated ſpar, 
/, becauſe it is ſoluble in cold water, a pro- 
perty which regenerated ponderous ſpar 
does not poſſeſs; the ſolutions of other 
kinds of earth are not precipitated. (o) 
This ſolution alſo olga: the aerial acid 
from the fixed and volatile alkalis, and 
forms with them neutral ſalts, which pre- 
/, cipitate all metallic ſolutions. Gold, cor- 
roſive ſublimate, zinc, and manganeſe, 
are precipitated in the form of a white 
powder; iron and tin, from their ſolution 
in marine aid, of a brown ; ; cobalt, of 
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a roſe colour; copper, blue; the Gola 


of alum and quicklime, white. If the 
ammoniacal ſalt formed by the earth of 


molybdæna and volatile alkali be diſtilled, 
the — parts with its alkali in a gentle 
heat, and remains itſelf in the retort,” in 
che en, of a gh rs nnen 


'$ vi. 
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ſolves, with the aſſiſtance of heat, a great 


quantity of this kind of earth. The ſo- 


lution acquires a very fine. blue colour, 
and becomes thick on cooling ; the colour 
diſappears on the application of heat, but 
returns again when it grows a little cool 


as alſo in water (H III.): Ina ſtronger heat, 
the earth parts with the vitriolic acid, and 


remains behind unaltered. (5) The . 


trous acid has no effect upon it; (e) But 
when boiled with muriatic acid it dif- 


ſolves in conſiderable quantity; and when 


this mixture is diſtilled to dryneſs, there 
remains a dark-blue reſiduum. If the 
heat be increaſed, there ariſe white flowy- 
ers, with a little blue ſublimate, and in 
the receiver is found ſmoking muriatic 
acid. The reſiduum is grey. The ſubli- 
mate and the flowers moiſſen in the open 
air, ſtain metals wetted with the ſolution 
blue, and are only earth of molybdzna vo- 
latiliſed * — acid. (D) If one part of 


this 
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this earth be diſtilled with: two parts of vi- 
triolated tartar, there goes over at laſt, when 


the heat is very ſtrong, a lirtle vitriolic acid. 


The remaining earth is more ſoluble in 
water than before. (z) Diſtilled with two 
parts of nitre, it expels ſmoking nitrous 
acid. The reſiduum diſſolved in water is 


a neutral ſalt which precipitates all metal - 


lic ſolutions, and reſembles the ſalt of 


F VII. 6. (r) When it is diſtilled with 


two parts of pure common ſalt, the acid 
is expelled in a fuming ſtate, and there 


ariſe into the neck of the retort white, 


yellow, and violet- coloured flowers, which 
become moiſt in the air; and, when 
ſprinkled on metals, give chem a blue co- 


lour * 


e e 3 
That this metal is not incapable of at- 


tracking phlogiſton, appears from the blue 


colour which the ſublimate receives from 
the flame of a candle; that it attracts it 
alſo via humida, the blue colour likewiſe 
evinces (F v11. 3). (A) In order to ac- 
quire more certainty on this point, the earth 

of molybdæna was diſſolved in boiling 
water, with the addition of a little alkali. 
Into this ſolution were poured ſome drops 
of muriatic acid, and it was divided into 
ſeveral parts; into each part there were 

put filings of different metals; the ſolu- 

tions 
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tions ſoon acquired a bluiſh colour, which 
grew deeper and deeper, and, in an 
| hour's time, during which the bottle was 
now and then ſhaken, che colour became 
a very fine and dark blue: That this co- 
lour depends upon phlogiſton, may * 
concluded from the following conſidera- 
tions: 1, If, inſtead of the metals, you 
take che different calces, no change of co» 7 
lour takes place. ' 2dly, If there be drop- 
ped into the blue Golutien a few drops of 
acid of nitre, and the ſolution be Songs put 
into a warm place, the colour diſappears. 
It is therefore not a matter of ſurpriſe, 
that both ſilver and quickſilver ſhould be 
attacked, ſince a double attraction takes 
place, the muriatic acid uniting with the 
metallic calx and the earth of molybdæna 
with the phlogiſton of the metals, gold; 
however, is not attacked. (83) If too 
much muriatic acid be added to the ſolu- 
tion, it acquires not a blue but a yellowiſh 
colour, which at laſt turns brown if the 
metallic mixture be digeſted. Here the 
earth ſeems to attract more phlogiſton; 
for if this ſolution be added to a ſolution 
of earth of mol) ybdæna, the phlogiſton is 
more divided, ind the mixture grows blue.” 
(e) Lixivium ſanguinis, f in which the acid 
prevails, precipitates this earth diſſolved 
in water rb and _ infuſion ws ay 2 
2 : =; x. 
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mixture into a glaſs retort, 


ak 3 wied che 2 of PR ae: . 


Hoke 0 black flux and charcoal, in order to 
ſee if I could reduce it; as alſo, with — 
of borax and charcoal, but in vain. # 


| could not diſcover the leaſt metallic prin. 
_ ciple. I conjectured that inflammable bo- 


dies might have the ſame effect upon 
earth of molybdæna as the air, vis, to vg: 
latiliſe it (& VI. ;). I therefore moiſtened 
ſome of this. earth with olive oil, put the 
and continued 
the fire till the retort. began to melt, But 
here aroſe no ſublimate; the reſiduum in 
the retort was like a black powder: Some 
of this powder was put into a crucible, 
and expoſed to a ſtrong fire, when it be- 
came red hot, and ſublimed in the form 
of white flowers. I then put the other 
part into à crucible, and luted on it an- 
other inverted crucible, which was like - 
wiſe expoſed to a ſtrong fire. An hour 
afterwards, when the whole maſs was 


grown cool, I opened the crucibles; but 
the earth was found with its black * 


unchanged, without any ſign of fuſion. 
This black powder ſhewed the following 


phænomena: 1. It did not diflolye in boils 


ing water; 2. Nor when alkali was add- 


ed, and the boiling hear continued, did it 
2 2 ta n alkali on other 


occaſions 
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| occaſions ſo readily diſſolves it (S v11. o). 
3. But, when mixed with a triple quan- 
tity of alkali of tartar, and expoſed to fu- 


ſion into a crucible, there aroſe a ſtrong 


efferveſcence, | If the maſs be then diſſol- 


yed in water, and the ſuperfluous alkali 


ſaturated with nitrous acid, the product 
will be a neutral ſalt, conſiſting of the 
earth of molybdæna and alkali, which de- 
compoſes all other e falts (VII. G). 


4. Nitrous acid attacks the phlogiſticated 


earth very violently in dige ion, and de- 


prives it of its phlogiſton, upon which it 


grows White, and regains its former pro- 


perty. Vitriolic and muriatäe * n | 


no ellect hin ir. 
ED e a 5 
be eurth of molybdena, 3 is pro- 
ures by nitre (F v.), is in ſeveral circum- 
ſtances different from that juſt mentioned. 
1}, It requires much more water for its ſo- 
lution ; two qunces of water, diſſolved by 


continued boiling, 114 ſcruples. 24ly, It 


expels not the vitriolic acid from vitriolated 
tartar, 3aly, It is more eaſy of fuſion. 
4thly, It does not ſublime in an open cru- 


fr 


ible. Sthiy, When fuſed with charcoal- 


powder, it affords a ſolution with water, 
containing a neutral ſalt, which previph- 
tes 4 ehen neutral ſalts. 
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hs cause of this great seher ties 
in the alkali, of which this precipitate ob- 
ſtinately retains a part: That it contains 
"alkali, though it be purified by repeated 
ſolutions and cryſtallifations, is eaſy to 
infer from the following experiments: 1. 
When to a hot ſolution ſome concentrated 


ws, 
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[ i nitrous acid is added, and the boiling con- 
| tinued, the greateſt part of the diſſolved 
11 earth falls to the bottom, in the form of 
1 mall cryſtals. If afterwards the clear li- 
{1 | quor is evaporated, ſome nitre is obtain- 
7 ed. Theſe ſmall cryſtals have the fame 


properties with that earth of molybdæna 
that is procured by nitrous acid ( 111.) 
2. The falt which is obtained by fuſion 
(Fx1. 5.) proves the ſame. This neutral ſalt 
is produced in the following manner: The 
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\ = earth which contains only a ſmall quan- 
1 | LS” rity of alkali, and yet operates like an acid, 

1 becauſe it changes the colour of lacmus to 
1 | Ted, attracts phlogiſton from the charcoal- 
110 | powder that is added; bur alkali prevents as 


much earth from entering into this union, 
| as is neceſſary to its ſaturation. It appears 
Wil - from & R. 3, thatalkali moreſtrongly attracts 
4 l the earth than the earth does phlogiſton. 


Ui! This is a neutral ſalt, which is ſoluble in 
5 wuater, and is entirely like the ſalt of F vir. 
Wilt! G; the charcoal which remains after the 
1 lixiviation 
[i 4 : 
it! 

10 

Wi! | 

| | 1 ; 
1 
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lxiviation yields vapours in an open eru- 


cible, and gives a ſublimate, containing 
phlogiſticated earth of manganeſe. 3. 
This alkali fixes the earth in the open fire 
(F.x1. 4.). 4. Hence appears likewiſe the 
reaſon why this earth does not expel the 
vitriolic acid from vitriolated tartar; for 
its attractive power for the alkali muſt di- 


miniſh in proportion as it comes nearer to 


the point of ſaturation; and as the pure 
earth contains no alkali. it attracts a little 


from the vitriolated tartar, conſequently | 


there can appear but a flight veſtige of vi- 


triolic acid (S vi. D). This ſmall quan- 


_ tity of alkali occaſions its more eaſy ſolu- 
bility in water. The ſame earth is found 


in § VII. c. 
{mm 


Having now analyſed molybdzna, by 
means of the experiments which I have 


communicated, it ſtill remained to be 


able to recompoſe this mineral of its 
F conſtituent parts. That mo- 

ybdæna contains ſulphur, 1s already 
known, and my experiments ſhew the 
ſame thing. Some very fine pulveriſed 


earth of molybdzna (S vi. c) was mixed 


with three parts of ſulphur. The mixture 
was diſtilled in the open fire in a glaſs re- 
tort, furniſhed with a luted recipient. 
The retort was placed in the beginning, 
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in ſuch a manner, that the ſulphur which 


roſe: to the neck ſhould run back again; 


but at laſt this ſubſtance was entirely 


driven off. The recipient, beſides the ſul- 
phur, was filled with a ſtinking ſmell of 
volatile ſpirit of fulphur. The reſiduum 
in the retort reſembled' a black powder, 


which, when rubbed between the fingers, 


fal them of a ſhining black colour, 
and ſhewed the very ſame phznomena 
in every other reſpect, as native molyb- 
dzna itſelf, We have then a kind of 
earth in molybdzna, which has probably 
to this time been unknown, and which 
one may properly call acid of molybdæna, 


Vas it has all the properties of an acid. But 


I think I already hear it objected that it 


may be ſome metallic earth, combined 
with an acid hitherto unknown, or elſe vice 


verſa. I am content to let this opinion 


reſt upon its own merit, as long as it re- 
mains unconfirmed by convincing proofs, 


deduced from unequivocal experiments; 
and although in certain circumſtances it 
reſembles a metallic earth, I believe with 
confidence, that molybdæna conſiſts of an 


| acid mineraliſed by ſulphur. 
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ExpERIMENTS ON PLUMBAGO. Ow 


"HAD the ſatisfaction of ſeeing my ex- 

periments on molybdzna inſerted in 
the third quarter of the Tranſactions of 
laſt year; _ as, in the beginning of 
that, paper, I advanced that the black lead 
or plumbago which is generally known 
in commerce, is very different from mo- 
lybdæna, I ſhall now ſhew by experiments, 
that this is really the caſe. The mineral 
of which I am to ſpeak at preſent is called 
by Cronſtedt, M. 8 texturd 7 micaceh 
ct granulat. ; 

8 15 


Finely levigated and ſifted bent £6, | 
after being digeſted and boiled 3 in all 7 
known acids, both concentrated and di- 
luted, ſhewed no ſign of decompoſition, 
excepting that the menſtrua were 1mpreg- | 
nated with a ſmall portion of iron. The 
acid of arſenic is the only acid which has 
any effect upon this mineral, but it pro- 
duces it only in the dry way. I mixed 
two parts of dry acid of arſenic with one 
0. of pulveriſed plumbago; and after 

aving diſtilled this compound in a retort, 

Ie 2 | W 


r 


s 
found the neck of the veſſel filled with 
arſenic. That this reduction of the acid 


of arſenic was not owing to the heat, I 
ſhall ſhew in the ſequel of this paper. | 
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| 1. 
. 4 ) Corroſive ſublimate had likewiſe no 
$i 113 effect upon plumbago when they were 
1 ſubjected to ſublimation together. (B) 
109 With ſal ammoniac, by the ſame opera- 
i tion, I obtained flores martiales and a little 


- cauſtic volatile alkali The remainder 
| was unchanged. (c) When I mixed 
1 i plumbago with a double quantity of ſul- 
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|: phur, and again ſeparated it by ſublima- 

[| tion, I found the weight of the plumbago 
bi to be the ſame as . () Upon fuſing 
wil | it with four parts of vitriolated vegetable. 
. alkalt in a covered crucible, I obtained 

| | | hepar ſulphuris. (E) When one part was 
11 expoſed to the action of heat with eight 
1 | parts. of litharge in a cloſe crucible, the 
= calx of lead was reduced ; but no reduc- 
1 . tion followed when it was treated with 
mt | glaſs of antimony. That the calx of lead 
11 acts more powerfully upon phlogiſton than 
i the calx of antimony, appears upon mix- 
Wt ing and fuſing litharge with regulus of 
1 antimony; for by this means regulus of 


RTF lead and black glaſs of antimony are ob- 
1 tained. (r) By "iRillation with common 
. ſalt none of the acyl was expelled. () 


ON PLUMBAGO. 245 


On diſtillation with nitre, no detonation 
. took place in the retort. 


05 111. 


107 I put two drachms of levigated 
plumbago, together with an ounce of 
purified nitre, into a red-hot crucible. 


At firſt a ſtrong efferveſcence, and after- 


wards a violent detonation, took place. 
There remained in the crucible a black 
ſhining liquid matter, which ſtill contain- 
ed a great deal of plumbago. (B) I then 
mixed one part of levigated plumbago 
with fix parts of nitre, and the fame de- 
tonation Followed: The maſs remaining 
in the crucible was exactly the ſame as 
the former. (o) The fame proceſs was 
repeated with eight parts of nitre, and 
here a little plumbago remained, which 
was not calcined by the nitre. 'All the 
maſſes remaining in the crucibles were 
diſſolved in water, when a good deal of 
undecompoſed plumbago fell to the bot- 


tom. The limpid ſolution neither con- 


tains hepar nor vitriolic acid; conſequent- 
ly there is no ſulphur in pure plumbago.” 
(D) At laſt T mixed one part of levigated 
plumbago with ten parts of nitre, and 
put it into a red-hot crucible ; a detona- 
tion followed, and after it was kept for a 

few minutes in a ſtate of fuſion, a white 
alkaline maſs appeared, which I poured 
e OS, oO Re 
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| out upon a copper plate, and e 
| diſſolved it in water, upon which a little 
| brown powder was precipitated. From 


an ounce of plumbago thus calcined with 
nitre, I obtained fifteen grains of this 
brown powder, which I found to be ochre 
of 1 iron. Upon pouring ſome vitriolic 
acid into the alkaline ſolution, | an effer- 
veſcence enſued, and the air expelled: was 
aerial acid mixed with nitrous air. {acidum 
nitri phlogiſticatum), and the whole mixture 
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1 | became gelatinous. I filtered the whole 
1 together, and found that what remained 
10 | in the filtre was ſiliceous earth, mixed 
Wi with a little earth of alum. The ſaturated 
1 ſolution yielded, after evaporation, no- 
iff: | thing but vitriolated vegetable alkali. 
1 (E) But not being convinced by this ex- 
101 periment of the exiſtence of clay in plum- 


bago—for I have elſewhere more parti- 
cularly ſhewn (Differtation on FW; Hex, clay, and 
alum) how unſafe all experiments of this 
kind are in common crucibles—I made 
the ſame detonation with plumbago and 
nitre in an iron crucible, and found that 
f | I was right-in my ſuſpicion, for not the 
11 | leaſt mark of clay was now to be diſco- 
_ ke vere ; : + | 


8 IV. | 
"Mr J. 8. Ganx, in roaſting plumbago 
pen a reſt, experienced a loſs of ninety 
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parts in an hundred of plumbago,. with- - 
out any viſible ſmoke ; ; and Mr P. J. 
HJELM, upon repeating the ſame experi- 
ment, obtained the ſame reſult. The re- 
mainder is nothing but ochre of iron. 


One ſhould be eafily tempted to believe, 


that whatever has been volatiliſed during : 


the uſtulation was nothing but phlogiſton! 
For there is not any ſulphureous ſmell per- 
ceived from. pure plumbago, and the cal- 
cination requires the free acceſs of air; 
and, 2dly, from its detonation with nitre, 
&c. But then, the phlogiſton would, ac- 
cCording to this ſuppoſition, conſtitute the 
greateſt part of che weight of the plum- 
bago; but it is not probable that ſuch a 
{mall quantity of iron ſhould. fix ſuch a 
large quantity of phlogiſton; which would 
then, be preſent in a much larger quantity 

in plumbago than even in charcoal; for 

five parts of nitre are ſufficient to decom- 
poſe one part of charcoal; whereas ten 
parts of nitre are required to produce the 
ſame. effect upon one part of plumbago. 
This induced me therefore to examine the 
vapours which ariſe from it in ſuch nge 
nen ene detnnadian. 


2%." | 
| 8 part of e and ſifted 3 
frog was mixed with ten parts of powder- 
| 1 Ritre and a little of this mixture was 
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put at intervals into a red-hot tubul ated 


retort, to which a large glaſs receiver was 
adapted. At laſt the receiver was found 
full of nitrous air, and covered with a 
white cruſt, which was eaſily ſoluble in 
water, and proved, on an exact examina- 
tion, to be nothing elſe than nitre. Thence 
it is evident, that, during the uſtulation 
and diſtillation of plumbago, no ſublimate, 


or any thing like a ſublimate, 18 ee 


off. 


8 vi. 


There was one ine obſervable, 
which deſerves the greateſt attention, viz. 
the aerial acid which was expelled du- 
ring the ſaturation of the fixed alkali 
(III. p). I was led by this to mix fifteen. 
grains of levigated plumbago with eight 
{cruples of nitre, and to put it into a ſmall 
retort of thick glaſs. A large empty blad- 
der was adapted to the retort, and it was 
placed upon live coals. As ſoon as the 
nitre entered into fuſion, the maſs in the 
retort took fire, and the bladder became 
diſtended. After the whole was cooled, I 
detached the bladder from the neck of the 
retort, and found that the air contained 
in it occupied as much room as thirty-ſix 
ounces of water. Lime-water abſorbed 
one-third of this air, and by the remain- 


der flame was ſupported. Plumbago there- 


tore 
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fore contains likewiſe aerial acid; a great 
part of which 1 1s e TO the alkali of 
nitre. gf 
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One be Se ſuppoſe, that: his 


Wr acid aroſe from the nitre itſelf. To 


this I anſwer, If ſuch was really the caſe, 
we {ſhould obtain aerial acid in all other 
detonations with nitre. I therefore mix- 


ed (A) half a drachm of tin filings with 


two drachms of nitre, and detonated the 
mixture in the manner above mentioned. 
I thus obtained as much air as occupied 
the ſpace of four ounces and a half of 


water; but this air contained not the leaſt 
mark of aerial acid ; it did not extinguiſh 
a candle. (B) From one drachm of re- 
gulus of antimony, detonated with two 


drachms of nitre, a quantity of air was 
obtained, which occupied the ſpace of 
eight ounces of water: It contained no 


aerial acid, but extinguiſhed flame ; nei- 


ther in the detonation of brimſtone is there 
any aerial acid obtained. Bur, in order 
to remove all doubts and objections, I 
contrived to decompoſe plumbago without 


nitre. (e) For this purpoſe I repeated the 


experiment already mentioned with the 
acid of arſenic F1. I applied an empty 


bladder to the retort inſtead of a receiver. 
When che arſenic roſe into the neck of 
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the retort, the bladder was diſtended, | 
and. I obtained pure aerial acid. (Dd) 1 
mixed four parts of calcined quickſilver 
with one part of pulveriſed plumbago. 
and diſtilled this mixture in the ſame man- 
ner as before. The quickſilver was redu- 
ced, aud the bladder diſtended with air. 
This air was aerial acid, and mixed with 
one- third of pure air. (8) One part of li- 
tharge reduced to glaſs , and then ground 
to powder, mixed with two parts of plum- 
bago, was reduced in che retort, and the 
bladder contained pure aerial acid. (7) 
One part of -powdered plumbago, mixed 
with cauſtic fixed alkali, and expoſed to 
diſtillation by a ſtrong fire, yielded in- 
flammable air. The - maſs remaining in 
the retort had loſt its cauſticity, and made 
a 289 7 effer veſcende with: ide. 
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Hence L am ieee that plwnkege 
is a kind of mineral aloha or charcoal; 
the conſtituent parts of which are aerial 
acid and a conſiderable quantity of phlo- 
giſton. The ſmall quantity of iron can 
hardly be taken into the account; for 
1, It ſeems to be _— with it only 
ee 50 and, ee have 8 

plumbago, 


1* ts e, containing a little aerial acid, 


it was requiſite to fuſe it firſt, in order to ſeparate the 5 
air. 


ON AGO 35. 
plumbago, from which 1 obtained, after 
calcination, a little more ochre of iron than | 
uſual; and when one part of this kind A 
of plumbago was detonated with fix parts- . 
of nitre, I have found ſome hepar at laſt. 
When therefore plumbago, during calci- 
nation, yields a ſulphureous ſmell, it muſt, 
be mixed with a little pyrites. That pure 
plumbago does not enter into any union 
with ſulphur, appears from 5 11. c; and 
that it contains no ſulphur, appears from 
K.; for if this were the caſe, I ſhould 
have certainly obtained in the neck of the 
retort either à red or a yellow ſublimate. 
See likewiſe $111. c. 
If caſt-iron be diſſolved in Mages vi- 
5 acid, a black maſs remains, which 
18 inſoluble 1 in acids, and which has been 
ſuppoſed to be plumbago. I ſhall there 
fore take this opportunity to relate the ex- 

_ periments I made with this reſiduum. I 
extracted an ounce of it by means of aqua 
regia, which thereby acquired a dark- 
yellow colour. After having decanted 
the: ſolution, I poured ſome new men- 
ſtruum upon the reſiduum, and continued, + _ 
in the ſame manner, till there appeared _ 
no more iron in the menſtruum. I dried the 
reſiduum, and found that it had a ſhining i 

black colour, and between the fingers it : 
felt like plumbago. It now weighed no 
more than three drackine. and a half. Mr 
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TE Hjelm having roaſted this reſiduum 
under the muffle, found that it calcined 
ſomewhat more quickly than plumbago. 
The remainder of this calcination was a 
very ſmall quantity of White aſhes. _ 
' One part of the above mentioned reſi- 
duum of caſt-iron was mixed with five 
parts of nitre, and put into a red-hot cru- 
cible; a detonation followed, as with plum- 
bago ; the alkaline maſs remaining in the 
crucible, which was of a white colour, 1 
diſſolved in water, whence after ſome time 
a little white ſedimenr precipitated, which 
however was not ſufficient for making any 
deciſive experiment. The ſolution or lixi- 
vium efferveſced with acids, and ſhewed 
the ſame effects as the lixivium of'{ 111. p. 
, The air, ſeparated during this detonation, 
. was alſo collected. It appeared to conſiſt 
of three parts of aerial acid, and one part 
of foul or corrupted air. Hence I con- 
clude, that this reſiduum of caſt-iron is 
plumbago; but as leſs nitre is requiſite 
for its decompoſition than for the decom- 
poſition of plumbago, it muſt contain leſs 
9 than that ſubſtance. 
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Nino OF PREPARING A NEW GREEN 
ColouR. 1778. 


HEMISTRY is well known to be 
indiſpenſably neceſſary in the prepa- 
ration of colours for progeny and it often 
diſcovers new ones. It was the defire of 
the Royal Academy, that the green colour 
which I obſerved during my experiments 
on arſenic might be made more generally 
Enown, together with the mode of prepa- 
ration. In compliance with this defire 1 
give the preſent account of it, and chat 

with the greater pleaſure, as I have found 
the colour uſeful both in oil and water 
painting, and as it has not undergone 
the ſlighteſt alteration in the courſe of 
this year 65 14 

Diſſolve two pounds of vitriol over the 
fire in a copper veſſel, in ſix kannes of 
pure water, and, as ſoon as it 1s diffolved, 
take the kettle from the fire. | : 
Then diſſolve in another copper kettle 
two pounds of dry white potaſhes, and 
eleven ounces of pounded white arſe- 
nic *, in two kannes of pure water over 
5 the 


t always better to cont the arſenic one's ſelf 
than to buy it ready pounded ; for this is often adul. 
terated with gypſum, of which any one may readily 
_ convince himſelf, by laying a little with the point of a 
knife upon a red-hot. coal If the whole evaporate 
without leaving any reſiduum, the arſenic is pure. 


* 
my » 


fine green colour, are obtained. 


the fire. When all is diſſolyed together, 


ſtrain it through linen into another veſſel. 


Of this arſenical ley a little is to be 
poured at a time into the above mention- 


ed ſolution. of vitriol of copper, while it 


1s kept Che wg ſtirred. with a wooden 
ſpoon . When the whole has been add- 
ed, the mixture ſhould be left ro ſtand. 


ſtill for a few hours, during which the 
green colour will be depoſited at the bot- 
tom. The clear ley is then to be poured 
off, and a few W of hot water added 


under continual agitation. When the co- 


Jour has fallen again to the bottom, the 


clear water is to be poured off. This lixi- 


viation with hot water ſhould be repeated 
a ſecond time. 


When the matter ws been thus. well 
waſhed +, the whole together is to be ſha- 
ken out on a ſtretched linen cloth; and 
when the water. has all dropped away, the 
colour is to be placed in. ſmall lumps on 
grey paper, and dried by agentle heat. From 


the quantities above preſcribed, one pound, 


together with fix ounces and a half of a 
ESSAY. 


* As an efferveſcence takes place in this operation, 
the veſſel in which the mixture is made ſhould not be 


4 


too ſmall. It ſhould contain about ſixteen kannes. 


The. water with which the colour is lixiviated 
contains a little arſenic, and muſt therefore be thrown 
out in a place to Which cattle have no acceſs. | 
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Or THE W WER oof OF NEUTRAL 


SALTS BY UNSLAKED LIME AND IRON. 


1779. HH 5 


＋ 18 locked: upon as a ati 
truth in chemiſtry, that fixed alkalis 


have a ſtronger attraction for acids than 


abſorbent or metallic earths, and that the 


latter are precipitated by the former. There 


ſeems to be only two exceptions to this 


rule, namely, in favour of ponderous 


earth, which has a ſtronger affinity for all : 


acids; and lime which unites more readil 


ich moſt acids than Aale Thar tle 


foregoing: tener ſhould: be ſtill farther li- 


mited, I have diſcovered by the anne 8 


experiments. 


I once found | in $a cellar a wooden veſſel 


hooped with iron hoops, and containing 


ſalted turnips. The iron hoops were co- 
vered over with a ſalt which appeared per- 


fectly to reſemble mineral alkali. This 
accident appeared very ſingular, as I well 
know that the acid of ſalt has a weaker 
attraction for iron than for mineral alkali; 


J could not therefore believe that the com- 
mon ſalt, oozing out through the wood, 
could be . by the iron way 


74 
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To reſolve this doubt, a clean plate of i iron 
was dipped into a ſaturated ſolution of 
common ſalt, and hung up in a moiſt cel- 
lar. In fourteen days mineral alkali was 
found on the plate. There appeared alſo 
ſome yellow drops containing iron, which 
was precipitated when a little of the al- 
„kali that was beſide them was brought 
cloſe to them. I afterwards covered over 


| another iron plate, with a ſaturated ſolu- 
=: tion of Glauber's ſalt, and hung it up for 
|} ſome, weeks in the cellar. The reſult was, 
1 that the foſſil alkali effloreſced on its ſur- 
= face like wool. The ſame thing happen- 


ed upon repeating the experiment with a2 
ſolution of cubic nitre ; but, when I uſed 
plates of lead, tin, copper, or filver, no 
decompoſition took place. I afterwards 
prepared a maſs, conſiſting of unſlaked 
quicklime moiſtened with a ſolution of com- 


F | mon falt, and placed it in a moiſt cellar ; 
'F in a fortnight afterwards the ſurface was 
1 | covered over with mineral alkali, which I 
3B | "ſcraped off, and left the remainder in the 
'F ) In another fortnight more alkali 
'F woas vilible on the ſurface, which was 
1 ſcraped off. Water was poured on the re- 
1 5 maining maſs, and it was well ſtirred and 
Ss | filtered. The ſolution had a ſtrong taſte 
3M of lime-water, on which account I let it 
= ſtand a few days in the open air, by which 
'F | means the lime was precipitated. And to 
il determine 
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determine with more Wee whether 
the lime was all precipitared, I poured on 
it a ſolution: of corroſive rs uh ac which 


remained colourleſs. The whole was then 


filtered, and a ſolution: of the efloreſcenr 
mineral/alkali added to it, by which a con- 


ſiderable een of acrated lime was pre- 
 clpirared. 

In the ſame manner 11 end: a ail of 

goacklimee and ſolution of Glauber's ſalt 
and cubic nitre, when the ſame effect was 


produced, and an effloreſcence of foſſil 
alkali was obſerved : Bat this did not hap- 


pen, when, inſtead of quicklime, aerated 
or calcined magneſia, or aerated lime, 
were uſed inſtead of unſlaked lime. 

It is certain that foſſil alkali always pre- 
cipitates ſolutions of iron and lime; and 
it is a conſequence of this, that fred al- 
kalis more readily combine with acids 
than theſe ſubſtances. The experiments, 
however, which I have related, point out 
a limitation in certain caſes. It is there- 
fore probable, that alkalis have a ſtronger. 


attraction for acids when they contain a 


certain quantity of water; but, when this“ 
is diminiſhed, it. is not impoſſible that an 
earth or a metal ſhould obtain the ſupe- 
riority, eſpecially if the alkali which is 
ſeparated, ſhould, at the inſtant of its ſe- 
paration, meet with a weaker acid with 
which 1t can unite. Such 1s the aerial 


* 


7 


Vol. I. — acid 


, 
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; acid in this caſe, which is always preſent 
in conſiderable quantities in cellars. 


It appears ſtrange, that the foſſil alkali, 


effloreſcing upon the iron plate, ſhould not 


be able to precipitate the drops of the mar- 
tial ſolution reſting upon it: But the cauſe 
is this, that the ſolution of iron in muria- 
tic acid, when it has become dry, ſtrongly 
attracts moiſture, and the alkali which is 
then ſeparated and efforeſces, cannot af- 
terwards produce any effect upon it. 


If vegetable alkah, like rhe foſſil, had 
the property of effloreſcing, the nentral 


falts into which it enters would probably 


be decompoſed in the fame manner; but 
as they have not this Property this does 
not happen. 
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ESSAY XVI. 
ON THE Gu or Punx Ain wnich i 
is DAILY PRESENT IN OUR ATMO- 


SPHERE. 1779. 


Ir is a known fag, that our Ame 
ought not to be conſidered as a ſimple 
fluid . for, when freed from all 
heterogeneous admixture, it is found, ac- 
cording to the late diſcoveries, to conſiſt of 
two very different kinds of air; the one 
is called corrupted air, 3 it 18 very 
dangerous and fatal, well to living 
animals as e e : 1 conſtitutes the 
greateſt part of our armoſphere. 'The 
other is called pure air, fire air. This kind 
of air is ſalutary, ſupports reſpiration, and 
conſequently the circulation; without it 
we could form no diſtinct idea, either of 
fire, or how it is kindled. It conſtitutes 
but the ſmalleſt part of the whole atmo- 
ſphere. Now as we know that this air is 
of the moſt immediate neceſſity for the 
ſupport of our health, but as it is uncertain 
whether there is always the ſame quanti- 
ty of it preſent in the atmoſphere, I pro- 
poſed to make obſervations upon it through 
the courſe of a whole year. 


61! Ron 


Ess Ar AVE 


When this pure air meets with 99 
Ds uncombined, it unites with 
leaves the corrupted air, and 3 
if 1 may ſay ſo, before our eyes“. If, 
cherefore, a given quantity of common at- 
moſpheric air be included in a veſſel, and 
meet there with ſome looſely adhering 
phlogiſton, it will at once appear, from 
the quantity of corrupted air remaining, 
how much pure air was contained in it 
before. Though there is a variety of in- 
flammable ſubſtances and mixtures fit for 
this purpoſe, I however found a mixture 
of iron-filings and fulphur the moſt ſer- 
viceable. 
I reduced a pound of fulphur to very 
fine powder, and mixed it with two pounds 
of iron filings, which were not ruſty, 
moiſtening the whole with a little water. 
This mixture I immediately afterwards 
put into ſeveral ſmall flaſks, which I cork- 
ed very exactly , taking care, at the ſame 
time, not to preſs the powder too hard 
into the flaſk; for, in twelve hours, in 
which time che union of iron and ſulphur 
takes gere as the black colour which it 

J%CßͥͥͤĩÜ˙ ᷑ ͤ c Were 
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* Thar light ariſes from this union, 1 rd e already 
proved in my Treatiſe on air and fire. | | 


+ The phials muſt be frequently opened, gee if one 
contained the whole mixture, it would be ſoon e 
by the freſh air chat is admit ted. 85 
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aſſumes ſhews, the ſpace occupied by this 
compound is greatly increaſed ; the flaſk, 
therefore, would burſt if it were preſſed too 
hard. I ſhall now take the e to de- 
ſeribe my apparatus. 

In a pedeſtal of lead () pisse in ok 
middle of a veſſel (a), I fixed a glaſs tube; 
upon the top of the tube was faſtened a 
flat piece of wood, ſuch as would ſupport 
a ſmall veſſel filled with the above men- 
tioned mixture of iron and ſulphur. This 
apparatus was covered with an inverted 
glaſs cylinder (p), and the veſſel (A) was 
filled with water . When the cold was 
ſo intenſe as to freeze the water, I made 
uſe of brandy. The glaſs cylinder (p) 
was capable of containing thirty-four 
ounces of water. The little veſlel (o), 
with its mixture of iron and ſulphur, and 
its ſtand, occupied the ſpace of an ounce 
of water. There remained, RIPE; 
room for thirty-three ounces. 

Having already learned, from the expe- 
riments of others as well as my own, that 
pure air never conſtitutes more than one- 
third of the whole atmoſphere, I paſted 
on the outſide of the glaſs cylinder a piece 
of e which was equal in length to 

n > one- 


* The original Eſſay is ; accompanied with a figure of 
this apparatus; but ſuch aſliſtance is perfectly unneceſ- 
ſary, as no one can be at a moment's loſs to compre- 
hend ſo oy ſimple a contrivance. T. | 
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ird of the contents of the glaſs, ar 
11 ounce-meaſures of water. I divided this 


paper into equal parts, which 1 nas ug 8 
with black lines and {mall cyphers, ſo that 


each line ſhewed xy part of the ſpace in 
the glaſs. The whole piece of paper I var- © 
niſhed over with oil-varniſh, in order to 


prevent the effect of water upon it. 
On the firſt of January 1778 I began 
my obſervations. After having filled the 


veſſel (c) with the mixture of iron and 
ſulphur, I inverted the cylinder over it, 


obſerving the degree of the barometer 
and thermometer. The water began ſlow- 
ly to aſcend into the cyhndrical glaſs. 
After eight hours it ſtopped at No. 9. 
Though I left the glaſs for ſix hours long- 


er in the ſame ſituation, the water did 


not riſe any higher. In the mean time 


the barometer and thermometer had un- 
dergone no change. The next day I re- 
peated the experiment, by admitting freſh 
air into“ the cylinder; but the water re- 
e at 1 958 ſame mark. The zd of 

Jjuanuary 


* In order to be ſure that there may not be any 
corrupt air remaining fron: the firſt experiment, I al- 
ways fill the veſſel with water, whereby the air is en- 
tirely expelled. This water I afterwards pour out 
in the air. When I make experiments upon air in- 
cloſed in a chamber, I -proceed in the ſame manner, 


and pour the water out of the glaſs into a veſſel in the 
ne Fe room. 


1 
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January the air was the ſame. The 4th, 
upon making a new experiment, the wa- 
ter roſe more ſlowly, and arrived only at 
its former height in fourteen hours time; 
whence I concluded, that the mixture in 
the veſſel (c) had loſt moſt of its looſely 


adhering phlogiſton ; I therefore after- 
wards filled, on occaſion of. every fourth 
experiment, the veſſel with a new mixture. 


With theſe experiments I continued daily 


the whole of January, filling the glaſs 


often, even in the night-time, with new 
air, but conſtantly found the ſame pro- 
portion of pure air contained in our at- 
moſphere. Sometimes the water roſe a 


little higher, ſometimes it was lower; but 
this ſeemed to depend on the riſe or fall 


of the barometer and thermometer. I 
was led to think it ſufficient ro make my 
experiments for the following months on- 

ly four times a-week. In the month of 
February the air appeared to be rhe ſame 


as in January, but on the 23d of March 


the water roſe only to No. 8. which was 


the more remarkable, as the cold had in- 


creaſed, and the barometer had riſen. 
The 19th of April the water roſe to No. 
10. though neither the thermometer nor 


barometer ſuffered any change during 
that time. Thus the air continued till the 
21ſt, after which the water remained 


oy "29 at No. 9 In May and June 
4 between 


e $3 A; * XVI. | 
3 No. 8. and No. 9. The 3oth of . 
| June it roſe. to No. 10. The whole month 
{ of Augult it was between 8. and g. But 
i from the zd to the 15th of September at 
No. 9. The 6th of October it again roſe 
4 to No. 10. It afterwards kept, during 
f a continuation of very tempeſtuous wea- 
15 ther, between 8. and 9. till the 4th of 
4 November, when it roſe no higher than 
$1 to No. 8. The ſame was the caſe on the 
Þ| 5th of November, though the barometer 
7 roſe very high. After this it kept between 
1 No. 8. and 9g. On the 1oth it roſe to No. 
Fit Io. when the barometer was as high as 
$! the 4th and 5th. The 21ſt it roſe only 
Þ to No. 8. Afterwards it kept between 8. 
4 and g. till the 8th of December, when it 
1 roſe to No. 9. the barometer being low; 
4 but afterwards, till the 31ſt, it roſe no 
1 higher than between 8. and 9. 
FT. Our atmoſphere, therefore, contains al- 
1 Ways, though with ſome little difference, 
F! nearly the ſame quantity of pure or fire 
1 air, vig. , Which is a very remarkable 
1 fact; and to aſſign the cauſe of it ſeems 
1 difficult, as a quantity of pure air, in ſup- 
: = porting fire, daily enters into a new union ; 
14 and a conſiderable quantity of it is like- 
KF! wiſe corrupted, or changed into aerial a- 
3% cid, as well by plants as by reſpiration ; 
Yi | another freſh proof of the great care of 
1 our Creator for all that lives. 
14 E 8 8 A x 
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'T 1s nll; e that milk contains 

butter, cheeſe, ſugar of milk, ſome 
bee matter and a little an reſt 
is water. But we are yet far from having 
a juſt ehemical knowledge of this ſubſtance. 
1 Jhall firſt conſider a little the ſeparation 
of the cheeſe from the ſerum, — and 
afterwards enquire into the acid, and the 
properties which whey or milk . 
in a warm Os 5 10 


& It, 
+a If - any vegetable or mineral acid be 
mixed with milk, it is well known, that 
the ſeparation of a cheeſy matter enſues. 
This ' cheeſe becomes perfect, if the mix- 
ture be aſſiſted by the application of heat, 
ſince in this caſe the cheeſy particles all 
coagulate into one maſs. Mineral acids 
yield leſs cheeſe than the vegetable. 
(B) If you pur into boiling milk as much 
of any neutral ſalt as will diflolve in it, the 
cheeſy parts will alſo ſeparate from the ſerum 
or e The fame . 1 with 


+. 
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all earthy and metallic ſalts, and likewiſe 
with ER and gum Arabic. | 


Yb 
{Gut alkali; will diſſolve the ts 


by the aid of a boiling heat; and it may 


be again precipitated by acids. - Hence 
one may eaſily be induced to conjecture, 


that the cheeſy part is diſſolved in the 


milk by means of an alkali. In order to 
find out whether this was really the caſe, 


I coagulated ſome milk with a little nitrous 
acid, filtered and evaporated the whey, 
but not the leaſt mark of nitre was diſco- 
vered in it, but only the common ſugar 


of milk. The coagulation of the milk 
by acids muſt conſequently be owing to 
ſome other cauſe. 8 


Flv. 


(a) The curds obtained by means of 


mineral acids always manifeſts figns of 


acidity. It is likewiſe ee ſoluble in 


boiling water. 
(3) If with eight parts of water mixed 


with one part of precipitated, but not dry 


curds, ſo much mineral acid be mixed 
that the water acquires a ſouriſh taſte, 
and it be afterwards boiled, the cheeſe 
will be diſſolved. Vegetable acids and 
the acid of milk diſſolve little or nothing 


of the curds. Hence it appears why 
| more 
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more curds are obtained by vegetable than 
by mineral acids (F 11. A). Hence it is 
likewiſe evident, why milk coagulates with 
acids. The curds attract a certain quan- 
tity of acid, and this compound requires 
much more water in order to oY <P in 
ſolution than the milk contains. 
(.) If milk be mixed with ten parts of 
water, no curds are obtained by mineral 
acids. 

(Do) If to theſe acidulous Winne 8 
curds a ſmall quantity of ſome concrete 
mineral acid be added, the greateſt part / 
of the curds will be again precipitated. 
They alſo precipitate on the addition of al- 
kalis and lime-water, but if too much of 
theſe latter be added, the curds will be” 
rediſſolved. 

(E) If curds . in quicklime or 
cauſtic alkali be precipitated by vinegar, 
a diſagreeable hepatic ſmell is produced. 

The reaſon why neutral ſalts, whether 
ſaline or terreſtrial, gums, and ſugar, pro- 
duce a coagulation of milk ( 11. B), lies 
probably in the ſtronger attraction of wa- 
ter for thoſe ſalts than for the curds. In- 
fuſions of vegetable aſtringents always 
ſhew marks of an uncombined acid. It 
is eaſily underſtood why milk is coagu- 
lated by them, and many, if not all ve- 
getables, contain ſome caſeous ſubſtance. 
It thence likewiſe appears why emulſions 

| : are 
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q , are coagulated by decoctions of the bark 

= "of the cinchona officinalis.” 

| 1 £ 

if 8 V. 

1 As to the conſtituent parts of curds, 

1 they are probably, like all animal gelati- 

l nous ſubſtances, ſtill involved in obſcuri- 

1 ty. This much is certain, that the earth 

1 of cheeſe is the univerſal animal earth, 

| and conſiſts of phoſphoric acid ſuperſatu- 
Ti | rated with lime. For after ſeveral times 
— 14 abſtracting nitrous acid from curds, I at 
|| laſt obtained a white reſiduum, which was 
1 | nitrated lime and animal earth. The ſame 
{ __ earth I obtained from the reſiduum re- 
1 . maining after the diſtillation of curds 
i and its further calcination in a crucible 
Ty by means of nitre,—for without nitre this 
=_ reſiduum proves very difficult to be re- 
Th duced to aſhes. Thirty parts, of dried 
14 c curds contained about three parts of ani- 
14 mal earth. 
Th Sul. 
1 No ſubſtance is more like curds than 
FT] the white of eggs boiled. It is indeed no- 
1 thing elſe but pure cheeſe. The white of 
14 eggs coagulated by heat diſſolves by means 
1 of boiling in very diluted mineral acids, 
Fi which ſolution is again precipitated on 
3 38 adding ſome concentrated acid. During 
1 this api, there 1 is likewiſe a ſmell, 
. _—— | each 
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exactly like that of hepar ſulphuris, pro- 


e g which is a very ſingular phæno- 


menon. Silver is coloured by it, and ace- 
tated lead rendered black; properties, all 
of which, are likewiſe common to the 
curds of milk (FI.). It is alſo a ſingu- 
lar fact, though it be generally known, 
that heat alone coagulates the white af 
eggs, and this without any loſs of its 
weight. The true cauſe of this is, as far 
as my information reaches, hitherto un- 

| known, but ſeems to me to be the follow- 
ing: As curds and the white of eggs 
combine with acids, and are thereby coa- 
gulated, and as all the ſubſtances which 
enter into an union with acids may be hke- 
wiſe combined with the matter of heat, 
a circumſtance in which this principle often 
reſembles acids, it is very probable that 
it enters into a chemical union with the 
white of eggs, and is thus the cauſe of ,; 
coagulation, What confirms me more in 
this opinion is, that I have obſerved ſuch. 
a coagulation of the white of eggs pro- 

duced in the following manner: I mixed 
one part of white of eggs with four Parts 
of water, and added a ſmall quantity of 
a ſolution of cauſtic alkah, mixing at the 
ſame time as much muriaric acid as was 
neceſſary for its ſaturation ; the white f 
the egg then coagulated like curds. I 
mixed Ry water with the white of eggs, 


with 
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with the view of preventing the hear, 
which is expelleq by acids from cauſtic 
alkalis from becoming ſenſible, to which 
the whole phznomenon otherwiſe might 
eaſily be aſcribed. Here therefore a double 
decompoſition takes place, the alkali uni- 
4 ting with the muriatic acid, and the prin- 
. - ciple of heat with the white of the eggs. 
9 If aerated alkali be employed inſtead of. 
>, the cauſtic in the ſame proceſs, no EE 
lation takes goa 


——— 
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It is a 5 fact, . milk in 2 Pn 
time grows ſour and thick during the 
ſummer. This ſourneſs daily increaſes, 
and is the ſtrongeſt after a fortnight has 
elapſed. If the whey be then filtered and 
evaporated to one-half of its quantity, a 
few curds ſettle to the bottom. If it 
be filtered again, and a little acid of tar- 

tar be added, ſome time afterwards a great 
number of {mall cryſtals are generated, 
which fall to the bottom, and appear on exa- 
mination to be tartar. The origin of this 
tartar I cannot aſcribe to the ſmall quan- 
tity of muriated vegetable alkali, which the 
milk always contains; for this ſalt exiſts 
1 in milk in too ſmall a quantity to pro- 
Ti duce any effect here; it is rather to be 
3 aſcribed to an eſſential falt contained in 
ö 1 | the milk. This is further evident 1 | 
| | *# | 18, 
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this, that when whey. evaporated by it- 
ſelf to dryneſs, and afterwards reduced to 
charcoal in a crucible, by which proceſs 
this eſſential ſalt is deſtroyed; it 18 found 
that this coal contains vegetable alkali, 
mixed with a little muriated vegetable al- 
kali, which may be obtained by lixiviation 
with water. The whey alſo contains in 
ſolution a portion of animal earth, as 
may be ſeen, when it is ſaturated with 
cauſtic volatile alkali, as alſo with lime- 
water. Thus the acid of milk contains 
an eſſential ſalt, animal earth, ſugar of 
milk, a little muriated vegetable alkali, 
and ſome mucilaginous matter. We have 
only then to ſeparate all theſe heterogene- 
ous bodies from the acid, in order to ob- 
tain it as pure as poſſible. Diſtillation 
would indeed be the ſhorteſt. way, but 
this will not anſwer; for though ſome 
veſtiges of an acid appear in the receiver, 
which acid is a kind of very weak vine- 
gar, and the cauſe of the ſouriſh fmell of 
the whey, almoſt all the acid remains in 

the retort; and if the heat be increaſed, 
this acid will be decompoſed ; I therefore 
make Hr of the followin 8 proceſs. 


§ vii. 


sf 5 ſour whey till one · eighth : 
= remained. The cheeſy part being 
then perfectly ſeparated, I ſtrained the 


acid. 
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acid. In order now to hn thi animal 


earth, as I knew that this kind of earth is 


precipitated by lime-water (F vII.), I faw 
no other way than: to ſaturate the acid 
with lime. I then filtered the ſolution, 
and diluted it with a triple quantity of. 
water. To ſeparate the lime again from 
its ſolvent, the acid of ſugar. was a moſt 


excellent medium. I therefore diſſolved 


a quantity in water, and afterwards add- 
ed this ſolution to the ſolution of lime, 


till no more ſaccharated lime precipitated, 


obſerving carefully not to add more acid 


of ſugar than was requiſite, Which I could 


eaſily diſcover by means of Iime-water. 


There now remained the other ſubſtances 
to be ſeparated from the acid of milk. 
For this purpoſe I evaporated it to the 
conſiſtence of honey, then diſſolved it in 


highly rectified ſpirit of wine, and thus 


ſeparated from it both the ſugar of milk 
and the remaining heterogeneous ſubſtan- 


ces. The acid alone being thus diſſolved 
in ſpirit of wine, I filtered it, and then 
mixed ſome pure water with this acid ſo- 
lution; and after ſeparating the ſpirit of 


wine by diſtillation, the acid of milk re- 
mained in the retort as pure as in my opi- 


nion it ever can be got by a chemical 255 


cels. 


Far. 
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Oo 
The nature of this acid, at its effects 


upon earths, alkalis and metals, I found to 
be as follows: 1. Evaporated to the con- 
fiſtence of a ſyrup, it yields no cryſtals; 
and, when. evaporated to dryneſs, it deli- "3 
ueſces again. 2. When diſtilled, water 
firſt comes over, then a weak Aid, like , 
ſpirit of tartar ; afterwards, ſome empy- 
reumatic oil, with more of the ſame acid, 
aerial acid, ad inflammable air; in the 
retort there remained a coal. 3- Satura- 
ted with fixed vegetable alkali, it yields a 
deliqueſcent falt, ſoluble in ſpirit of wine.“ 
4. A falt of the ſame kind is obtained 
with fixed mineral alkali, which does not 
cryſtalliſe, but diſſolves in ſpirit of wine. 
F. Combined with volatile alkali, it pro- 
duces a kind of ſal ammoniac, which 
| however deliqueſces, and, when diſtilled, 
yields a great deal of its volatile alkali be- 
fore the acid is deſtroyed by the heat. 
6. Combined with terra ponderoſa, lime 
and clay, it forms deliqueſcent neutral 
ſalts; but with magneſia it yields ſmall 
cryſtals, which however at laſt are again 
deliqueſcent. 7. This acid of milk has no 
effect either in a digeſting or a boiling 
heat on biſmuth, cobalt, regulus of anti- 
monpy, tin, quickfilver, filver and gold. 


This acid, however, having been digeſted 
. 8 „ 


7 
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S S AN NI 
with tin, precipitated the gold from its 


ſolution in aqua regia, in the form of a 


black powder. 8. It diſſolves iron and 
zinc, and produces inflammable air. The 
ſolution of iron was brown, and yielded 
no cryſtals; but the ſolution of zinc cry- 
ſtalliſed. g. Copper communicated to this 
acid firſt a blue, then a green, and at laſt 
2 dark blue colour, without cryſtalliſing. 
10. Lead was diſſolved after ſome days 


digeſtion; the ſolution had a ſweet aſtrin- 
gent taſte, and would not cryſtalliſe. 4: 
obſerved afterwards a ſmall quantity oe. 


a white ſediment-in this ſolution, and 
found it to be vitriol of lead. Thus there 


is likewiſe ſome veſtige of vitriolic acid in 
milk. . 


q x. 
From cheſe experiments it appears, that 


the acid of milk is an acid of a peculiar 
kind; and though ir expels the Vinegar 


from the acetated vegetable alkali, yet it 


ſeems deſtined, if I may ſo ſpeak, to be 


vinegar; but, from the want ee r 


ſtances, as, during fermentation, produce 


ſome ſpirituous matter, it ſeems not to be 


volatiliſed, though a portion of it indeed 
arrives at this point, and really becomes 


vinegar; for without a previous ſpirituous 


fermentation, or, without brandy, there 


never e any vinegar: But that the 


mk 


hg 
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ilk enters into a complete Gm 
though there is no ſign of brandy pre- 


| ſent, appears from the following experi- 


ment: If a bottle full of freſh milk be 
inverted into a veſſel containing fo much 
milk, that the mouth of the bottle reaches 


7 below the f urface; and if you expole this 
bottle. to a degree of heat, a little greater 


than our ſummer heat, you will find in 
the ſpace of twenty-four hours, that the 


milk is nor only coagulated, but hkewiſe 
diminiſhed in the bottle, and that in a 
couple of days afterwards, the aerial acid, 
extricated from the milk, will have ex- 
pelled the greater part of it out of the 


bottle. I ſaid above, that the acid of milk _ 


cannot be converted into vinegar, from the 


want of ſuch ſubſtances, as, during fer- 


mentation, produce brandy. This ap- 


pears to be evident from this: If ro a kanne 


of milk you add five ſpoonfuls of good 
brandy, Aha expoſe the veſſel, well cork- 


ed, to heat, in ſuch a manner, however, ba 
that you give now and then to the air, 


developed during fermentation, a little 


exit, you will find in a month, ſooner or g 


later, che whey changed into good vine- 
gar, which, when ſtrained through a 
cloth, may be kept in bottles. 
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On Taz ACID or SACCHARUM Laorts. 
e | 
* th 1 
HE ſugar af milk is an eſſential 
| © ſalt, which is contained in ſolution 
in milk, and which, on account of its 
ſweerith taſte, has been called ſugar. The 
taſte of milk is the ſweeter and the more 
agreeable the more ſugar it contains. 


Pharmaceutical chemiſtry reaches oe” man- 
ner of Preparing” . | 


. 5 u. : 

Swan of milk yields by diillation the 
very ſame products as other ſugars do. 
There is, however, one remarkable cir- 
cumſtance, that the empyreumatic oil 
ſmells ſomewhat like the ſalt of ben- 
zoin. We know that common ſugar con- 
tains an acid, which, on account of its 
ſtrong attraction for all kinds of earths, 

eſpecially for lime, is indiſpenſably necef- 
ſary in chemical experiments. The ori- 
gin of this acid is the dephlogiſtication of 
the ſugar, by means of nitrous acid. 
What effects are . e on the ſugar of 
| ieee mmi 
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milk by the latter acid, the following 
l ſhew-; + | 4 


. 


1 poured twelve ounces of diluted ni- 


trous acid upon four ounces of finely pow- 


dered ſugar of milk, contained in a glaſs 
retort, to which a receiver was annexed. 
The retort was placed in a ſand-bath. As 
ſoon as this mixture acquired a certain 
degree of heat, it began to efferveſce vio- 
lently ; I therefore took the retort out of 
the ſand, with the receiver, and put it upon 
the table. The mixture however grew 
hotter. and hotter, and the efferveſcence 
ſtronger and ſtronger, with dark-red va- 
pours, and continued to do ſo for about 


half an hour upon the table, without any 


fire. A conſiderable quantity of nitrous 


air and aerial acid were extricated during 


that time. Whoever therefore wiſhes to 
repeat this experiment, muſt not take too 
{mall a retort, nor lute the retort too tight 
to the receiver. After the efferveſcence 


had ſubſided in ſome meaſure, the retort 


was again placed in the ſand-bath, and 


the nitrous acid was thus. diſtilled off, till 


the maſs acquired a yellowiſh colour ; 
whereupon the retort was immediately ta- 


ken out of the fire. In two days time 


the ſolution ſeemed to have undergone 
no remarkable change; there was no ap- 
pearance 
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pearance of cryſtals; I therefore added 
eight ounces more of the ſame nitrotis 
acid, and expoſed it to the ſame degree of 
ſand heat. As ſoon as the maſs grew 
warm, the yellow colour diſappeared, an 
efferveſcence enſued as before, though it 
was not ſo ſtrong, After it was over, I 
again abſtracted the nitrous acid, till the 
ſolution, which mean while had been ren- | 
dered opaque by a white powder, aſſu- 
med a yellowiſh colour, whereupon the 
retort was removed from the ſand. - After 
it 'was grown cool, I found the maſs in 
the retort inſpiſſated; I therefore rediſ- 
ſolved ir in eight ounces of water, and 
paſſed the whole through a filter. There 
remained on the filter a white powder, 
which, after being edulcorated and dried, 
weighed 7+ drachms. The ſolution which 
paſſed through the filter was very ſour ; 
I now evaporated it to the conſiſtence of a 
ſyrup, poured four ounces more of ni- 
trous acid on it, and evaporated it again 
in a ſand heat. After the whole was 
cool, ſome ſmall long acid cryſtals were 
found together with a ſmall quantity of 
white powder, which I ſeparated from it, 
and then poured ſome more nitrous acid 
upon the remaining maſs, and, on evapo- 
ration, more ſuch cryſtals appeared. The 
ſame proceſs was repeated ſeveral times, 


by which means the whole maſs was at 
84 „„ 
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laſt changed into ſuch cryſtals,” which 
weighed about five drachms. This ſalt 


mewed in every reſpect phænomena like 


thoſe Inge, by the acid of ſugar. A 


5 .- 
The above mentioned hits a, 


which weighed 74 drachms, I took ar firſt 
to be Pads re lime, becauſe I thought 
that as milk always contains a little lime, 


it might enter into the ſugar, as one 
of its conſtituent parts, and then, by com- 


dining with the acid of ſugar, would con- 


ſequently form the ſaccharated lime. But 
two experiments, which I made with i it, 


ſhew that I was miſtaken in my conjec- 


ture. I poured a ſolution of acid of ſu- 
gar into a ſolution of ſugar of milk, but 


no precipitation enſued, I further found 
7950 that this powder burned in a red-hot cru- 


cible like oil, without leaving . 1 


5 of aſhes behind. 


- TY 
Lime- water ſeemed to have n 16 ſenſible 


effect upon this powder; but boiling wa- 
ter difſolved ſome of it, though but a very 


little; for one part of this powder requi- 


red ſixty parts of boiling water for its ſo- 


| lution. After the ſolution was cooled, 


one-fourth part of the powder ſeparated 


again from the water in the form of very 


mall 


\ 
o 
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ſmall cryſtals. The remai ning maſs being 
then collected by evaporating the water 
from it, a ſmall quantity of acid of ſu- 
gar, conſtituting about one-tenth of the 
powder, remained, which art firſt was not 

fo exactly ſeparable by edulcoration. I 
now found that this powder was a falt, 
becauſe it was ſoluble in water ;—it was 
now purified by means of the ſolution 
and cryſtalliſation. The p Properiues of * 
ſalt are the following: 


5 a 


Half an ounce of it was diſſolved | in a 
glaſs veſſel in thirty ounces of boiling wa- 
ter; and after the ſolution was cool, it 
was filtered. It had a fouriſh taſte. The 
tincture of lacmus was reddened by it. 
It made an efferveſcence with chalk. 'Two - 
drachms of this ſalt were expoſed to an 
open fire in a glaſs retort, when it imme- 
diately melted, grew blagk, and frothed 
very mach. Into the neck of the retort 
a brown ſalt was found ſublimed, which 
ſmelled like a mixture of the falt of ben- 
zoin and ſalt of amber. Eleven grains 
of coal remained in the retort. The re- 
ceiver contained a brown liquid, without 
any mark of oil; its ſmell was like the 
ſublimed ſalt; it alſo contained ſome of 
this ſalt diſſolved, which was ſeparated 
” from it by a gras evaporation. The ſalt 


that b 


Fe 
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that was ſublimed weighed thirty-five 
grains, had a ſour taſte, was eaſily ſoluble 
in ſpirit of wine, more difficultly in water, 
and burned in the fire with a flame. Concen- 
trated vitriolic acid expoſed to diſtillation 


with this ſalt became black, frothed very 


much, and decompoſed the ſalt entirely. 
All theſe circumſtances ſhew that this 
ſalt is to be claſſed among the vegetable 
acids, under the 25 of acid of ſugar -£ 
milk, | 
d vn. Hs Effedts upon Allalie. 
J poured depurated acid of ſugar of 


milk, in ſmall quantities at a time, into 


a hot ſolution of alkali of tartar, till there 


appeared no more efferveſcence. ' A coa- 


gulation immediately took place, in con- 


ſequence of the formation of ſmall cry- 
ſtals, which required eight times the 


quantity of boiling water for their ſolu- 
tion. After it was cold the greateſt part of 
the cryſtals ſeparated again from it. With 
mineral alkali this acid ſhewed the ſame 
phznomena, with this difference, that 
the neutral ſalt thus ariſing requires only 
five parts of boiling water for its ſolution. 


If to a ſolution of it, a ſolution of alkali 


of tartar be added, a number of ſmall 


cryſtals will be ſoon formed at the bottom 
of the veſlel, on account of the greater af- 


finity of this acid with the latter alkali. 
oor | 
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Both theſe ſalts are perfectly neutral. Sa- 

turated with volatile alkali it forms a kind 

of ſal ammoniac, which, after being gently 

dried, has a ſouriſh taſte. When diſtilled, 

the volatile alkali is firſt ſeparated, the 

lime-water precipitates, the acid remain- 

ing in the retort afterwards yields, with a 

og heat, the fame e as r 5 
T3 2 . 


whack F$\ VII. | "With oh 


The acid of the ſugar of milk forms, 
with all the earths, ſalts inſoluble in wa- 
ter. I ſhall, therefore, only relate the 
experiments which 1 made with it in the 
way of precipitation. If a ſolution of 
the ponderous earth in muriatic or nitrous 
acid be dropped into a cold ſolution of 
our acid (F v1.), the earth is immediately 
precipitated, in combination with this 
acid. With the ſame ſolutions of lime 
this acid exhibits the ſame phznomena ; 
but the ſolution of gypſum remains un- 
decompoſed. The ſame thing happens 
with the ſolutions of magneſia in vege- 
table or mineral acids, and with earth of 
alum; all of which, however, are decom- 
poſed by the neutral ſalts above men- 
tioned . | 
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Kix. With Metals. . | 


It produges: the ſame effects with the 
1 as with the earths. With regard 
to the weakneſs of the menſtruum, fince 
the water diſſolves ſo little of our acid, it 
has no ſenſible effects upon metals; but 
with the metallic earths, ſalts are formed 
very little or not at all ſoluble in water, 
Argentum nitrated falver is precipitated 
by our acid in the form of a white pow- 
der: and in the ſame manner is the ni- 
trated mercury and lead. Virriolated iron, 
copper, zinc, and manganeſe, are not here - 
by precipitated. Muriated tin and mer- 
cury are not hereby decompoſed, but mu- 
riated lead is — By the neu- 
, tral ſalts (F iI.) all Wi 4 folutions 3 are 
| decompoſed. | 1 
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On THE CONSTITUENT pure or L* 


piss PONDEROSUS, on TUNGSTEN. 
7 BOWL; 


[LT 18 probable that the aisle parts 
Jof this' ſpecies of foſſil have been hi- 
therto unknown to the chemiſts. Cron- 
ſtedt enumerates it among the ferr 
nous ſtones; under the eee Fiorwm = 
ciforme terri quidam incognitd-mtime mixtum. 
That which | employed in my experiments 
was of a PINA colours it was:taken from the 
iron mines of Bitſberg; and as I made 
many experiments upon it, and have di- 
covered its conſtituent parts, I take the li- 
berty of communicating rhe Wine ac- 
count to "the __ mne 


5 1 

4a In the 9 tungſten does not un- 
dergo. any perceptible change, nor does 
glaſs of borax produce any ſenſible effect 
upon it; (;) but with 8 ſalt it 
forms, by. means of the blowpipe, a glaſs 
of a ſea- green colour. If the globule be 
kept in fuſion at the extreme point of the 
flame, the colour gradually diſappears; a 
very little nitre alſo very ſoon 3 
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the colour; but it returns whenever 
the blue part of the flame is driven on 


4 the globule ; conſequently, it is the phlo- 


giſton of the flame which is the cauſe of 


the colour. (c) One part of tungſten, re- 
duced to a fine powder in a glaſs mortar, 


was mixed with four parts of alkali of tar- 
tar, and placed in the fire in an iron cru- 
cible. The mixture, when melted, was 
poured out on an iron plate, and diſſolved 
in twelve parts of boiling water. After 
ſtanding ſome hours, the lixivium was 
poured off from a portion of white pow- 
der which had ſubſided to the bottom. 
(D) This powder was edulcorated, and 
nitrous facid added to it, till. no more ef- 


ferveſcence could be perceived, by which 


operation great part of it was diſſolved. 
(E) The undiſſol ved part of the powder was 
dried, and being again mixed with four 
parts of alkali of tartar, was fuſed as be- 
fore: This maſs being alſo diſſolved in 
water, and nitrous acid poured upon the re- 
maining powder, only a very ſmall portion 


of grey powder was left behind undiſ- 
ſolved. () The ley (c) was ſaturated with 
' nitrous acid; it grew thick by the preci- 


pitation of a white powder, which was 


1 afterwards waſhed with cold water and 


dried. (o) The ſolution in nitrous acid 
(9) aftorded, on we addition of alkali of 


"tar n & 4 
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tartar, a White eien which v 
dried. %, Ek . 


Fre. 175 5 1 15 e 
(a) Boiling water has no ation. upon 
tungſten reduced to powder. (5) On one 
part of finely powdered tungſten were 
poured two parts of concentrated acid of 
vitriol, and the mixture was diſtilled. The 
acid paſſed over unchanged; and the re- 
ſiduum, which was of a bluiſh colour, 


woas boiled a ſhort time in diſtilled water, 


which was then filtered off, and upon 
cooling depoſited ſome vitriolated lime. 
(se) On four ſcruples of tungſten, redu- 
ced to a very fine powder, were poured 
twelve ſcruples of common nitrous acid, 
or pure aquafortis : No efferveſcence en- 
ſued; the mixture was then expoſed to a 
ſtrong digeſting heat, whereupon the pow- 
der ſoon aſſumed a citron-yellow colour. 
The acid was then decanted off into a ſe- 
parate phial; and the yellow powder, ha- 
ving been edulcorated with water, was put 
into another phial. (D) On this yellow pow- 
der I poured eight ſcruples of cauſtic vo- 
latile alkali, and expoſed the phial to heat; 
the yellow colour preſently vaniſhed, and 
the powder became white. This ſolution 
was then in like manner poured into a ſe- 
parate flaſk, and the powder edulcorated. 
A the matter was wigs diminiſhed by 
dheſe 
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theſe operations, I repeated Gent many 
times on the ſame powder, digeſting it 
firſt in the nitrous acid, and then in the 
volatile alkali, till at length the greateſt part 
of it was diſſolved. What remained un- 
diſſolved weighed three grains, and ſeem- 
ed to be filiceous earth. Muriatic acid 
produces the ſame effect upon tungſten as 
the nitrous, but the ſolution was of a 
Waal yellow: 


(a) The ſolutions null in the forego- - 
ing manner with the nitrous acid being 
all mixed together, ſome drops of phlo- 


giſticated alkali were added, upon which 
about three grains of Pruſſian blue were 


precipitated. (B) The mixture was then 
ſaturated with cauſtic volatile alkali; but 


as no precipitate appeared, ſome ſolution 
of alkali of tartar was added; a white 


powder now fell to the bottom, which, 
when waſhed and dried, weighed two 

ſcruples and five grains, and was found 
to be aerated lime unadulterated; ſo alſo 
is the earth obtained 5 1. (6). (e) The 
extracts procured by volatile alkali were 
precipitated with nitrous acid; the preci- 


„ Pitate was waſhed with and water and 


dried; it is exactly the ſame as that men- 
tioned $ 1. (r). (p) It is of an acid na- 
N28 not f ſoluble in for near 


. 
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twenty parts of boiling water are requi- | 
red to one of the precipitate ; 1t colours 
the tincture of litmus rod; and has an Lon 
talte, ü 


w. 


13 as the earth ſeparated from tung · 
ſten by the nitrous acid is calcareous (5 111. 
B), it became neceſſary to try whether the 
above mentioned acid, combined with cal- 
careous earth, would conſtitute a regene- 
rated tungſten. . Having this in view, and 
knowing that tungſten is not ſoluble in boil- 
ing water (F 11. A), I mixed one part of 
the acid ſolution (III. D) with fix parts 
of clear lime-water, upon which the mix- 
ture became a little turbid ; but as, after 
an interval of ſome: hours, there was no 
depoſition, the mixture was made to boil, 
when immediately a white heavy powder: | 
ſeparated, which, after being dried, gave 
a ſea-green colour to glaſs of microcoſmic 
ſalt, became bluiſh on being boiled in the 
vitriolic acid, and-of a lemon colour with 
the nitrous and marine acids, and conſe- | 
_ quently was Rowe tungſten. Wy Oh. 


. 


TO aſcertain more completely the na- 
ture of this acid, the following experi- 
ments were made. (a) Under the blow- 


pipe the dry acid became firſt of a red- 
Vor- J. T e diſh- 


1 
i 
; 


ag 
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diſh- yellow colour, then brown, and at 
laſt black: It neither ſmoked, nor gave 
any ſigns of fuſion. (3) Wich borax it 
produced a blue, and with microcofmic 
ſalt a ſea-green glaſs. This colour is ſub- 
ject to the ſame changes as are related of 
the glaſs F1. B. (o) When pulveriſed a- 
cid of tungſten is boiled with a ſmall 
quantity of the nitrous or marine acids, 
the powder becomes yellow; and, with 
the acid of vitriol, bluiſh. (b) If the ſo- 
lution of the acid of tungſten in water 
($111. p) be ſaturated with alkali of tar- 
tar, a neutral ſalt is obtained in very ſmall 
cryſtals. (E) With volatile alkali this acid 
forms an ammoniacal ſalt, in ſhape like 


the points of ſmall pins. This ſalt, on 


diſtillation, yields its alkali in a cauſtic 
Nate; the acid remaining behind in rhe 
retort, in the form of a dry powder of a 
yellow colour. This ammoniacal falt de- 
compounds nitrated lime, in conſequence 
of which regenerated tungſten is produced. 
(r) With magnefia the acid of tungſten 
forms a neutral ſalt of difficult ſolubility 
in water. (6) It produces no change on 
ſolurions of alum or lime, but it decom- 
pounds acetated ponderous earth, and the 
precipitate is altogether inſoluble | in wa- 


5 (u) The following metallic ſolutions 


are precipitated, of a white colour, by the 
acid of anten vix. vitriolated iron, ZINC, 
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and copper; nitrated ſilver, quickfilver, 


and lead, as alſo muriated lead; but tin, 
combined with the ſame acid, is precipita- 
ted blue; and corroſive ſublimate, and 
the ſolution of gold, undergo no change. 


te 
When the acid of tungſten is calcined 
in a crucible, it loſes the property of be- 
ing ſoluble in water. That the acid is 
much difpoſed to attract phlogiſton, ap- 
pears from the blue colour it acquires 


with fluxes (F v. A, 5). This circum- FA 2 , . 
ſtance induced me to mix the dry acid with” pw 

a little linſeed oil, and to expoſe the maſs ETON . * 
to a ſtrong fire in a luted crucible. When Lace. „ 


it was grown cold, 1 found the acid black, 
but in other reſpects quite unchanged. 1 


alſo mixed one part of the dry acid with 


two parts of fulphur, and diftilled off the 


8 latter; I then mixed with the reſiduum 


two parts more of fulphur, and again di- 
ſtilled it off: The acid had acquired a grey 
colour, but was in other reſpects unalter- 
ed. Solution of liver of ſulphur was re” 
pirated of a green colour, by acid of tung- 
ſten, but the Phlogiſticated alkali whits; 
the latter precipitate is ſoluble in water. 
If a few drops of marine acid be added 
to a ſolution of the acid of tungſten in 
water, and the liquor be ſpread on poliſh- 
ed ons: zinc, or even tin, the acid ac- 
T 2 0 "Gp 
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quires a beautiful blue colour ; and the 
ſame thing happens if theſe metals be put 
into che acid. 


$ vI1, 


As the acid of molybdzna likewiſe ac- 
quires a blue colour from theſe metals, it 
might be natural to ſuppoſe that the acid 
of 9 is the ſame as that of molyb- 
dæna; but as, in other reſpects, it a 
very different properties, it muſt be of a 
totally different nature. For, 1½, The a- 
cid of molybdæna is volatile, and melts in 
the fire *, bi is not the caſe with the 
acid of tungſten (v. A). 2dly, The for- 
mer of theſe acids has a ſtronger attrac- 
tion for phlogiſton, as appears from its 
combining with ſulphur, and the change 
it undergoes on calcination with oil. 34ly, 
Lime combined with the acid of molyb- 


dena is not turned yellow by the acid of 


nitre, and is readily ſoluble; in it; With 
tungſten it is quite the contrary. 4/bly, 


Ponderous earth, combined with the acid 


of molybdæna, is ſoluble in water; but 
the eee of the ponderous earth 
with the acid of tungſten is inſoluble, 
And, 5thly, The acid of molybdzna has 


a weaker attraction for calcareous earth 
than the acid of tungſten has; for if the 


4 | ” combination 
# See the diſſertation on moirhdeeng. 
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combination of lime and acid of molyb- 
dueæna be digeſted in a ſolution of the above 
mentioned ammoniacal falt (F v. A), a re- 
generated tungſten will be obtained. 
The iron procured from ſome ſorts. of 


5 tungſten j is to be conſidered as einen 
8 . | 


£, 
17 
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Several years ago I began an 3 
tion of the conſtituent parts of tungſten. 
Its great ſpecific gravity induced me to 
ſeek for ponderous earth in it; bur the 
proceſs by which this earth is uſually. ex- 
tracted, gave, inſtead of it, common cal- 
careous earth; and when the firſt alkaline . 
ſolution, made in the moiſt way, was 
| poured off, and an acid added to the ſolu- 
tion, it gave on ſaturation a white preci- 
pitate of an acid nature. I need not re- 
late the experiments, as I obtained the ſame 
reſults as Mr Scheele: Some ſmall diffe- 
rences, however, in my experiments with 
the blowpipe, deſerve to be mentioned. 
Tungſten, by itſelf, decrepitates with 
the blowpipe, but does not melt. ” 
In a ſmall gold or filver ſpoon it unites 
with mineral alkali with ſome efferveſ- | 
cence, and the bit of rungſten falls into 
powder. 
With microcoſmic ſalt it 8 a 
little at firſt, and then leaves a reſiduum 
5 of difficult ſolubility; ; but the glaſs glo- 
bule aſſumes a bright ſky-blue colour, 
without the leaſt ſign of that redneſs, 
when it is held between the eye and the 
15 light, which is produced when cobalt is 
uſed. 
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uſed. If more | tungſten. be added, the CE 
globule becomes: browniſh, but- remains LE 
(till tranſparent : With a further addition, 
it becomes black and opaque. _- | 
Borax diſſolves it without motion; rey 
_ almoſt without colour; but when the 
globule is overloaded with tungſten, it at 
length becomes grown : or Whites ang: 0 
paque, in cooling. 

The acid earth by inſelf produces fave 
efferveſcence with mineral alkali, | Wich 
mierocoſmie ſalt it gives a globule which 3 
is at firſt light-blue, more of the acid = 
makes it dark-blue, but it ſtill remains | | 

free from redneſs by refraction; With a 1 
further addition it becomes brown. Bo- | | 
rax acquires a light tinge of blue, and with 
more of the acid becomes of a, yellowiſh 
brown colour; but remains tranſparent; 
provided no further addition be made. 

This ultimate brawn colour I have not 
been able to drive off, either wich mee, i 

ar the point of the flame. a | 

A very eaſy method of eig 
tungſten from all other foſſils hitherto 
known, is, to pour upon it, when it is re- 
duced to powder, aquafortis or marine 

acid, and to ſet the mixture in a digeſting 

heat. It will ſoon be perceived, eſpecial- 
ly when the latter acid has been employ- 
ed, that the powder gradually acquires a , 

fine light-yellow colour. This happens © 
not only with the ſpecies from Bitſberg, 
. TS | bur 
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| kar) likewiſe POR all the "FR ſorts 1 
have hitherto had an opportunity of try- 


ing. What is uſually called white tin ore, 


in cluſters lle grapes, ofton GS to _ 


ies. 
With respect to the nature of- che ach 


earth, it is nearly allied to that obtained 


from molybdzna; and both are in a ſtate 
much reſembling that of white arſenic. 
It is well known, thar arſenic, in its ſemi- 
metallic ſtate, is nothing but a peculiar 
acid, ſaturated with phlogiſton ; and that 
the white calx is in an intermediate ſtate 
between acid and metal, containing juſt. 
phlogiſton enough to coagulate the acid; 
but remaining ſtill ſoluble in water, and 
ſhewing ſigns of acidity. If a concluſion 
from analogy be admiſſible, all the other 
metals ſhould conſiſt in a combination of 
the ſame nature, of the different radical 


acids, which, with a certain quantity of 
phlogiſton, are coagulated to a dry earthy 
ſubſtance, and, on complete ſaturation, 
are brought to the ſtate of en me- 


tals. 

The reaſons which 8 me to fap- 
poſe that the above mentioned acid earths 
are metallic acids, reduced by phlogiſton 
to that form of metallic calces in which 
the acid is fill | ab are the fol- 
lowing : 5 
1. They 


1. They both ſhew a ſtriking reſee- 


blance to white arſenie in form, in pro- 
ducing effects like acids, and 1 in their little 
| foknannty in water.. 

2. Their ſpecific graviry ; ; that of white . 
arſenic is 3,750, that of the earth of mo- 
lybdæna 3,460, and that of the acid earth | 
of tungſten about 3,000. 

3. Their precipitation ich plilogis- 
cated alkali: None but metallic ſub- 

| ſtances are hitherto known to be precipi- 
tated by this alkali: Moreover, arſenic, 
properly diſſolved in the marine acid, 
gives with the phlogiſticated alkali a pre- 

cipitate ſoluble in water, Juſt : as the acid 
earth of tungſten. 

4. Their property of tinging vitreous 
fluxes. Metallic calces, but, as far as I 

| know, no other ſubſtances, have the pro- 
perty of communicating a colour, each 
according ro its peculiar kind, to clear 


_ glaſs. The effect of white arſenic, i in this 


reſpect, is well known; that of the earth _ 
of tungſten has been deſcribed above; 
and the earth extracted from molybdzna 
is not leſs powerful; for it gives to mi- 


crocoſinic ſalt a beautiful green colour; 


and borax well ſaturated with it appears 
grey when viewed by the reflected rays, 
but, by the refracted, of a dark-violet 


colour. - 
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Theſe reaſons. have induced me to con- 


ſider the acid earths obtained from mo- 


lybdzna and tungſten as metallic calces. 
Other occupations have hitherto prevent- 
ed me from confirming my opinion by 
reduction; but I thought proper, never- 
theleſs, to mention it on this occaſion, as 
perhaps ſome other perſon before me may 
be inclined, for the promotion of ſcience, 
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Exyeniments AND | Oxanavarions ON 5 


NDER . term @ther chemiſts un- 
derſtand a very volatile, e een e 
url oil, which has an aromatic 
ſmell, and 1s "Ginn? in water. The firſt 
method of preparing this oil from vitri- 
olic acid and ſpirit of wine has been le 
known. In later times, ſeveral methods of 
preparing a liquor of the ſame kind from 
nitrous and marine acids, with alcohol, have 
been propoſed; but it has been obſerved, 
that this latter acid was not of itſelf ſtrong | 
enough for this purpoſe, but that, in or- 
der to produce the defired effect, it muſt 
be united with tin, or with regulus of an- 
timony. The theory of the generation 
of æther is ſtill very imperfect, from the 
want of ſufficiently deciſive experiments; 
the following may perhaps contribute 
to o elueidate this intricate 1 


1 
1a) If, in the preparation of vitriolic 
zther, a large retort be made uſe of, and 
the fire be much increaſed rowdy the 
«nd of on proceſs, it is found, that the 
volatile 
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volatile ſulphureous acid in the receiver 


is mixed with vinegar, without any mark 


of aerial acid, either in the cavity of the 
retort or of the receiver. (B) If one ounce 
of pulveriſed manganeſe be put into a 
retort, with half an ounce of vitriolic 
acid, and an ounce of rectified ſpirit of 


wine, and this mixture be expoled to a 


ſand-heat, in a few minutes it will begin 
to grow hot, and will ſoon boil by itſelf. 


During this time ſome æther, of a moſt 


agreeable ſmell, goes over into the re- 
ceiver. If che fire be increaſed, towards 

the end a ſmall quantity of vinegar will 
paſs over, without any mark of volatile 
ſulphureous acid. The air in the receiver 


is now found to be mixed with aerial acid, 
and in the retort there will remain a re- 
ſiduum of vitriolated -manganeſe, with- 
out any exceſs of acid. (c) If two parts 
of pounded manganeſe and one-half. part 
of vitriolic æther be mixed with one part 
of vitriolic acid, and the proceſs carried 
on as in (B), che mixture will likewiſe 
grow hot of itſelf in about an hour's 
time. The zther which, a ſmall portion 
; excepted, is again obtained after the pro- 
ceſs, has a finer ſmell than before. There 
is likewiſe obtained ſome vinegar, and 

| fomg aerial acid. 7 mn 
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18 order is alta 3 the vi- 
triolic acid is to be looked upon as a real 


conſtituent part of the vitriolic æther, the 


ſuperfluous vitriolic acid ought to be ſe- 
parated from it. In order to effect this, 
I found the rectification of the zrher with 


dry alkaline falt inſufficient, becauſe the 
alkali does not touch the æther in all its 
points. I therefore diſſolved cauſtic alka- 
li in ſpirit of wine, and in this alkaliſed 


ſpirit I diſſolved as much æther as it would 
take up. I then diſtilled the maſs again 


by means of a gentle heat. Upon the 
æther thus obtained, after it was recti- 


fied, I cautiouſly poured two parts of pure 
concentrated nitrous acid. The mixture 
had perfectly the ſmell of nitrous æther. 


1 evaporated the whole to within a few 


drops, and then added a little of the ſo- ; 


lution of terra ponderoſa, which inſtant- 
ly grew white ; conſequently a regenera- 
ted ſpathum ponderoſum was here pro- 


duced. This I think will be quite ſuth- 


cient to prove that vitriolic acid is a con- 


ſtituent part of vitriolic =ther. 


$ 111. 


That calx of zinc, diſſolved in muriatic 
acid, and that butter of antimony and 


ſmoking ſpirit of olibavius, on diſtilla- 
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tion with arte e of wine, un æther, 
is a known fact, and my experiments con- 
firm it. | ſhall only add here, that in all 
theſe diſtillations no aerial acid is pro- 
duced. Why no æther can be produced 


from muriatic acid and ſpirit of wine a- 
lone, the following experiment may teach: 


(A) I mixed an ounce of pulveriſed man- 


ganeſe with four ounces of common mu- 


riatic acid, and two ounces of rectiſied ſpi - 
rit of wine, and put this mixture, after 
I had covered it well, afide for ſeven whole 
months; during which period it was now 
and then agitated. This mixture at laſt 
yielded an odour of nitrous æther, and 


I faw ſome drops of oil floating upon it. 


From this obſervation I was led to put in- 
to a tubulared retort two ounces of com- 
mon ſalt, and as much vitriolic acid; and 


after luting on a receiver, which con- 


tained three ounces of ſpirit of wine, I 
placed it in a ſand-bath. After ſome time 
I poured this ſpirit, which was now fu- 
ming, into a retort which contained three 
ounces of powdered manganeſe. The 
mixture inſtantly afſumed a fine green co- 


lour, but a few minutes afterwards it grew 


hot, upon which I immediately applied a 
receiver. The heat increaſed ſo much, 


that the maſs began to bail of itſelf, ad 
at the ſame time the green colour diſap- 
peared. After the ee bad ceaſed, 


[ 
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Is put ie contents of the receiver into a 
flaſk, into which I had previouſly poured 
a little water, the æther inſtantly ſeparated; / 

it reſembled in its ſmell nitrous ther, fs 
when it is mixed with dephlogiſticated bl. 
muriatic acid. I luted the receiver again 
to the neck of the retort, and continued 
the diſtillation to dryneſs, by which ope- 
ration I obtained more #ther ; ſome of 
which floated upon the ſarface, and the 
reſt kept at the bottom. (3) I then diſtil- 
led a mixture of three ounces of powder- 15 
ed manganeſe, one ounce of vitriolic acid. ; 
and three ounces both of common falt 
and of ſpirit of wine, and obſerved the 1 

ſame phænomena, and obtained the ſame a 11 
products as in (a). (c) I mixed three 8 11 
ounces of powdered manganeſe, with the 
tame quantity of common muriatic acid, 
in a retort, placed the maſs in warm ſand, 
and applied a receiver, which contained : mn 
three ounces of ſpirit of wine. The mu- 5 | | 
riatic acid now went over in a dephlogiſti- | | 
cated ſtate into the ſpirit of wine, which 
ſoon grew very warm, though the neck 
of the retort was cold. Some time after 

all the efferveſcence had ſubſided in the 

retort, I poured the ſpirit out of the re- 

- ceiver into another retort, and diſtilled it 

by a gentle heat. At firſt ſome zther 
went over, having the ſmell of nitrous 

æther. At the end of the proceſs, another — 
kind of ery, or rather oil, came over, 


which 


ee 


*% ave: 
ant 
5 


Pr 
e 


4 


PREY mie" 
* 


re hey <= rt N 222 
ee ee e S * * 0 


e Ac wy p e* OP 


© — — 
I A •ůὸmͥmĩ eee 
4 


. 


n 3 22 rr e 4 FEY OTA 21 1 N INVES 9 r TIED TACO IR r TT. I 4 - OT, 3 EY 
4 '1 Nike e bobs : . „ NN r 5 W „ 
CCC ²˙¹ m . ö ; * 5 
* 


* * 


304 SAS XIX. 


| | which ſunk to benden end e fans - 


” riatic acid paſſed over. (D) I diſſolved 
ſome biſmuth in aqua regia, conſiſting af 
three parts of muriatic, and one part of 
nitrous acid. This ſolution I evaporated 
to the conſiſtence of a ſyrup, then mixed 
it with an equal quantity of ſpirit of 


wine, and diſtilled the maſs by a gentle 


fire. At firſt pure ſpirit of wine paſſed 
over, which was followed by ſome æther, 
PS pvc had exactly the ſmell of vitriolic 
//zther. (E) Iron was the laſt among the 
metals, by means of which I wens pro- 
duce æther with muriatic acid, I ſatura- 
ted muriatic acid, by boiling it with cro- 
cus martis (for with iron filings no æther 


Tan be produced). The ſolution I evapo- 


rated to the conſiſtence of honey, and 


then proceeded as in (Dd). The æther, 


thus obtained, was perfectly like the pre- 
ceding. I ſeveral times poured ſpirit of 


wine as well upon this reſiduum as upon 
the reſiduum of biſmuth, and conſtantly 


obtained ſome æther upon a new diſtilla- 


tion. In this diſtillation no- anions acid 1s 


7 generated, 
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In order to determine With certainty, 
whether the muriatic acid is to be looked 
upon as a conſtituent part of this zther, 
it was. firſt neceſſary to free it from the 

| ſuperfluous 
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ſuperfluous muriatic acid as well as poſ- 
fible ; and with this view I proceeded with 
this ether a8 1 had done before with the 
vitriolic $ 11. The æther, thus purified 
from muriatic acid, was mixed with a ſo- 
lution of ſilver; but obſerving no precipi- 
ration to take Place, I poured the whole 
maſs into a glaſs veſſel, and ſet it on fire 
after the æther was conſumed; I found 
the ſolution of filver turbid, and as = 
were coagulated by the muriated filver ; 
conſequently my conjecture that the mu- 
riatic acid was a conſtituent part of this 
æther was well founded. 


TL "3 

The action bag nitrous acid upon ſpirit 
of wine is well known; on which account 
1 Hall täke no further notice of it; but 
the action of the fluor acid upon ſpirit of 
wine I was curious to learn. (A) For this 
purpoſe I mixed powdered fluor with an 
equal quantity of vitriolic acid in a re- 
Ew to which I luted a receiver, contain- 

ing three ounces of ſpirit of wine, and 
placed the retort in warm ſand. The day 
following I poured the ſpirit, which now 
ſmoked, into another retort, and diſtilled 
Ar in the common manner. The fluor a- 
cid penetrated every where through the 
lute, but no mark of æther was percep- 
tible. (B) I then mixed the ſpirit which 
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was contained in the receiver with fluor acid 
air as before; ; and having poured the 
mixture into a retort upon. three ounces 
of „ manganeſe, I ſubjected it to 
diſtillation. Ighere obtained a quite dif- 
ferent reſult; fo acid penetrated through 
the lute; I; only perceived the ſmell = 
zther through it; and, after L had driven 
over all the ſpirit, 1 poured it into another 
retort, rectified it by a gentle heat, and 
by this means e a ſmall quantity 
of æther of a very agreeable ſmell, re- 
ſembling g nearly that of nitrous æther. 


8 vi. 


Ir, order to procure a ſufficient quantity 
of concentrated vinegar, I diſtilled the acid 
vinegar from acerated copper, and rectified 
it by. another diſtillation. My view. was 
to prepare and to examine the acetous. 
æther of Count Lauragais. Bur, notwith- 
ſtanding all the trouble I beſtowed for this 
purpoſe; I was. not able to produce the 
leaſt veſtige of ſuch an æther; the ſame. 
diſappointment J met with, when, I uſed 
vinegar obtained by diſtillation from ace- 


trated vegetable alkali. It is ſingular 
enough that ſo many of our modern che- 
miſts, ſhould have acquieſced in the aſſer- 
tion of the Count as an indiſputable 
certainty. Upon communicating my un- 
ſucceſsful experiment to profelfor Berg- 

| man, 
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man, he had the kindneſs to inform me 
in anſwer, that Dr Porner was the only 
chemiſt who had not blindly admitted the 
Count's aſſertion, and had afſerted, that he 
had not been able to obtain zther, ac- 
cording to the Count's proceſs. But 
though this be certainly true, I however. 
found the means of obtaining ſuch an 
_ ther ; it requires only the addition of a 
little mineral acid before the diſtillation: 
Add, for inſtance, (A) to an ounce, of 
concentrated vinegar (which may be ob- 
tained from verdegreaſe, cryſtals of ver- 
degreaſe, ſaccharum ſaturni, or acetated 
vegetable alkali, by means of vitriolic 
acid), two ounces of ſpirit of wine, and 
two drachms of common muriatic acid. 
Diſtil this mixture, till all the ſpirit has 
been driven over, and then, upon diſtil- 
ling it off a ſecond time to one-half into a . 
receiver, which ſhould contain a little wa- 
ter, acetous æther will be obtained. If, 
inſtead of the muriatic acid, vitriolic, ni- , 
trous, or fluor acid be employed, the 
ſame æther will be produced. This zther 
is obtained in a larger quantity than any 
other, and may be prepared in ſeyeral dif- 
ferent ways. (B) If an ounce of alkali 
ſaturated with vinegar be diſſolved in 
three ounces of ſpirit of wine, and then 
as much of any of the above mentioned 
four mineral acids be added as is requiſite 
2 nor 
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not only to decom poſe the acetated alkali, 
but that there ſhall likewiſe be ſome ſu- 
perfluous mineral acid, and the maſs be 
then diſtilled, the ſame æther will be ob- 
tained. (c) Wacctared lead be triturated 
with a ſufficient quantity of muriatic acid, 
then mixed with ſpirit of wine and diſtil- 
led; (p) if cryſtals of, verdegreaſe be dif- 
ſolred 1 in a ſufficient quantity of muriatic 
acid, and diſtilled with ſpirit of wine; 
(E) if one part of concentrated vitriolic 
acid be mixed with three parts of ſpirit 
of wine, one part of common ſalt, and 
one half part of powdered verdegreaſe, 
and diſtilled, an æther of the ſame kind 
is likewiſe obtained. In the ſame man- 
ner, if (r) one part of vitriolic acid be 
mixed with four parts of concentrated 
vinegar, and four parts of ſpirit of wine, 
then put aſide in a well corked phial for 


Da few days, if to this maſs ſome wa- 
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4 ter be added, the fame ſort of æther will 
be ſeparated. All the æther obtained floats 
upon the water, but is not near ſo vola- 
tile as nitrous or vitriolic æther; it burns 
with a blue flame like ſpirit of wine. The 
union of the component parts of the ace- 
tous zther is much eaſier deſtroyed than 
that of the other kinds, as the following 
experiments will prove: (6) I diſſolved 
one part of acetous æther in as much Wa- 
ter as was neceſſary for the ſolution, and 

afterwards 
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fire, I hardly: obtained the eighth part of 
the æther diflolyed.” The acetous æther, 
thus depurated, did not iniſeed any longer 
affect tincture of lacmus as it did before; 
but, on pouring ſome drops of it upon 


blue paper, it immediately turned it red. 


I diſſolved this æther anew in a weak al- | 


kaline ley, and diſtilled the ſolution again. 


Here it diſappeared entirely ; the firſt li- 
quor that went over retained only a faint 


ſmell of æther. I ſaturated the remain- 
der in the retort with vitriolic. acid, and 


SOLE by Giltilkation acetous acid. 


5 Wo 
Kr CN phoſphoric acid which was pre- 


Y Wer by burning phoſphorus was mixed 


with two parts of ſpirit of wine. I di- 
ſtilled the mixture in the common way, 


till there was nothing remaining in the 


retort but the acid. The ſpirit which 


came over into the receiver had a diſa- 


greeable ſmell. I reQtified it, in order to 
get the æther, by a more gentle degree of 


heat, but I obtained not a veſtige of it. On 
mixing water with this ſpirit it grew 


white like milk, and ſome days afterwards 


i ede leaks + | e it og a 7 


4 


J found a hide powder precipitated, /, 


which was pure phoſphorus. Should the 


rear acid perhaps contain always a 


U 3 et ; 
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ſmall quantity o f phoſphorus -undecom- 
poſed, the ſpirit of wine would be a good 
medium to ſeparate it. The diſagreeable 
ſmell, as it would ſeem, aroſe from the 
phoſphorus diſſolved in the ſpirit; burthat 
the ſpirit of wine ſhould carry over along 
with it into the receiver acid of phoſpho- 
rus, as Mr Morveau “ maintains, is not 
in the leaſt probable, as I» found not the 
{lighteſt mark of it in _ a thus un, 
add. 1:1 5; 


__ 


I vIII. 


The eryſtalliſed acid of Fae alined 
with ſpirit of wine yielded no æther; but 
on diſtilling one part of the acid of ben- 
zoin with chree parts of ſpirit 6f wine 
and one-half part of common muriatic 
acid, pure ſpirit firſt came over, where- 
upon I obſerved two different hquids in 
the retort, one white, the other brown. 
I therefore changed the receiver; and, on 
continuing the diſtillation, afterwards.« 
rained an æther, one portion of which 
floated upon water, while the other, which 
was the larger portion, ſubſided to the 
bottom. This æther had the {ſmell of falr 
of benzoin, was not more volatile than 
acetous #ther, burned with a clear flame, 
and with ſmoke. When diſſolved in al- 


kaliſed 


bg Elemens de chemie Wan et pratique, 
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kalifed ſpirit of wine, and pe diftilled, 


it was as eaſily decompounded as acetous 
æther; and, on diſſelving the remainder 
in the retort in water, and adding ſome 
acid, the whole mixture Was coagulated 
gf the PIP {ts of falt we Den 


8 | | . 5 
1 muſt not conceal the 2 of my un- 
ſucceſsful experiments made upon this 
ſubject, as they may perhaps afford ſome 
illuſtration with regard to, the theory of 
the generation of æther. The acid of 
tartar had no effect upon ſpirit of wine, 
not even when a mineral acid was added; 
neither did the addition of manganeſe af- 
ford any zther. Concentrated acid of le- 
mon gave, in every reſpect, the ſame re- 
ſult. Neither does the acid of borax af- 
ford any æther, either with or without 
manganeſe. The acid of amber acts in 
the ſame manner, as likewiſe does the 
phoſphoric acid with manganeſe, with 
concentrated vinegar and acid. of tartar, 
with concentrated vinegar and manga 
neſe. Theſe ſubſtances diſtilled with ſpi- 
rit of wine yield no æther. The ſame. 
thing takes place with the following ſalts : 
Acetated zinc, acetated mercury, muriated 
mercury and iron, muriated manganeſe, 
nitrated ſilver, muriated magneſia, ſalt of 
benzoin and manganeſe, 1 cauſtic al- 
4 Kali 
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kali and manganeſe, Fey of arſenic, acid 
of arſenic a rg ater. . 


- is x oe" my 4 b þ 
1 "1 
E573 #4 0 3 > 


6 8 | 8 8 
N the foregoing experiments 1 could 
be unwilling to attempt an explanation 
of the generation of æther; for though 
it might be concluded, with ſome degree 
of certainty, that there is always re- 
quired a ſubſtance to attract the inflam- 
mable principle of the ſpirit of wine, be- 
cauſe all the experiments coincide in ſhew- 
ing this; yet ſtill I do not ſee how this 
opinion can be held with regard to æther of 
1 vinegar and benzoin, as theſe two vegetable 
acids have as little affinity with phlogiſton 
as fluor and muriatic acids have. But if 
you were even to allow that they attract 
bl _ - phlogiſton, though but weakly, a que- 5 
1 ſtion ſtill remains, In what manner does 
1 this oil of ſpirit of wine or ether. ſe parate 
| | from the water with which | it was ſo inti- 
mately united? Perhaps, however, this 
phænomenon might Ks explained upon 
the ſame principle as the ſeparation ,of 
ſulphur from hepatic air. It is. known 
that this air is, like ſpirit of wine, ſoluble 
in water, and that it conſiſts of phlogiſton, 
the matter of heat and ſulphur. If any 
ſubſtance be added which diſunites the 
1 phlogiſton from this air, the matter off 
_ === IS 7 off, and the fulpbur e 0 
"ne This 
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| This I apply to the explication of the ge- 
neration of æther; and we know — 


hand, that Wange Ae when united with 


an acid, has a ſtrong attraction for phlo- 
giſton. Now, if this metallic calx, ſpirit 
of wine, ſalt and vitriolic acid be mixed, 
the manganeſe will unite with a part of 
the phlogiſton of the ſpirit of wine, and 
the matter of heat, which becomes ſo evi- 
dent in this proceſs that the mixture boils 


of itſelf (F1. A; F 111. 4), is ſet free, by 
its ſeparation from the phlogiſton ; and 


thus the oil of ſpirit of wine, or zther, 


is ſeparated from the water. The zther, 
in this caſe, commonly carries along with it 


a ſmall admixture of the acid, which ſerved 


to its ſeparation from the water (F II. rv.) ; 


but this ſmall quantity of acid is ſo infig- 
_ nificant in rectified æther, that it cannot be 
maintained with certainty that there exiſts 


no æther at all without ſome mineral acid. 
The ſmall portion of vinegar and aerial 


acid which I obſerved in ſome diſtillations 
(F 1. c), ariſes from the total. decom 
ſition of a ſmall portion of ther ; for it 


is very probable that the oil of ſpirit of 


wine conſiſts of acetous acid and phlo- 


giſton; whereas calx of iron, diſſolved in 


muriatic acid (S 11. c), and diſtilled with 
ſpirit of wine, yields æther; whence it 


appears why the tinctura ferri of the 


Pharmacopceia Suecica in time acquires a 
{ſmell like nitrous ther. 
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OBSERVATIONS, ON s Mzrzop or PRE» 


SURVIVAL) VINEGAR. Ange, „ rs 


IT. is a fac alticraliy; ding hate vine- 
gar, of whatever kind, will nat keep 
| long ; ; but, in the courſe. pr a few weeks; 


eſpecially in the warm temperature of 
ſummer, grows turbid, and that its ſur- 


face is covered with a thick mucila- 
ginous ſubſtance; during which period 
che acid diſappears by degrees, and at laſt 
is entirely loſt; whence the vinegar muſt 


often be thrown away. Now, 1 in or- 
der to avoid this corruption of the vine- 


gar, four methods have been diſcovered. 

The firſt is, to prepare the vinegar very 
ſtrong and ſour at firſt. It is well known, 
ag, ſuch vinegar keeps for ſeveral years; 
but as there are few people who prepare 
their own vinegar, and as moſt. con- 


tent themſelves with buying it as it is to 


be had in the ſhops, there are of courſe 


but few vho can make uſe of this method. 
The ſecond method is to concentrate the 
vinegar by congelation; Fee which a 


hole is made in the i of ice which co- 


vers it, through which the part that is not 


wie is let out, _ afterwards put 
into 
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into bottles. This 3 anſwers 
well enou h; but as nearly one-half is 


loſt, becauſe that which forms the cruſt 


of ice 1s, for the moſt part, nothing but wa- 
ter, good ceconomiſts diſlike it. The third 


method is to prevent the acceſs of air, vis. 


To fill the bottles full, and keep them 
perfectly well corked. Though vinegar 


by this method keeps very long, it is not 


much employed; probably, becauſe it is 
troubleſome to fill the bottle immediately 
again, every time you have made uſe of 

ins contents, with clear vinegar 


part 
from n bottle; after which, the vi- 


negar in the bottle that is not full, and to 


which conſequently the air bas acceſs, 


ſoon grows turbid and vapid. The fourth 
method is to diſtil the vinegar: Such vi- 
negar ſuffers not the leaſt change, though 


T7 expoſed to a warm air for years; but, be- 


ing more expenſive than that which i is not 
diſtilled, this method is ſeldom made uſe 
of, eſpecially as the following _—__— o 
preſerve vinegar is the eaſieſt of all. 

It is only neceſſary to put your vinegar 


| m a well tinned kettle, and make it boil 


for a quarter of a minute over a {trong 
fire. It is then to be immediately bottled 


/ carefully; or, if any one ſhould be afraid 


of tin being pernicious: to health, he may 
fill his bottles firſt, and then put them 


into a kettle full of water upon the fire. 
N | After 
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After the water has boiled for about an 
hour's time, the bottles are taken our of 
the pot and corked. The vinegar thus 
boiled keeps for ſeveral years, as well in 
open air as in half-filled bottles, without 
growing turbid or mucilaginous. It like- 
wiſe may be uſed with advantage for phar- 
maceutical purpoſes, inſtead of common 
vinegar; for the preparation of the com- 

und vinegars, which, if not prepared 
with diſtilled vinegar, ſoon grow turbid, 
and loſe their acidity. 
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 Exepnaneeiers ON: nE e 
MarrIR IN BERLIN OR FEVSSTAN 
_ Bros. 1782. „ 


Feng the Farne ck CEL pre- 

ſent century, Mr Dieſbach, a manu- 
facturer of colours at Berlin, with the aſ- 
ſiſtance of Dr Dippel, accidentally diſco- 
vered the blue 5 5 ſince called Berlin 
or Pruſſian blue. They kept this prepa- 
ration with great Pete till Woodward 
publiſhed the whole proceſs in 1724. Af. 
ter this period, ſeveral chemiſts have en- 
deavoured as well to improve the colour 
as to give an explanation of its origin, 
Brown, both the Geoffroys, and the Abbe 
dan. are known on account of their 
papers written upon this ſubject; but it 
was reſerved for Macquer, who publiſhed 


a diſſertation upon it in 1752, to repreſent 


the whole in a connected view. After 
him ſeveral have attempted to determine 
the nature of the matter, which in gene- 
ral unites with the metallic calces, when 
they are precipitated from their ſolutions 

by the lixivium ſanguinis, and which in 
the preparation of the Pruſſtan blue gives 
to the iron a blue colour: But they have 
ad vanced 
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advanced no es. Some are of opi- 
nion that it is phlogiſton which comes in- 


to action here, and thence the name ph/o- 
giſticated alkali, + Others think chat it is an 
animal acid. The cauſe of this uncertain- 
ty 1s, that there has been hitherto no me- 
thod diſcovered to obtain this colouring 


matter in a perfectly pure ſtate, it being 


hitherto always united with ſome hetero- 
geneous ſubſtance. Having at laſt, after 


many repeated trials, found means to ob- 
tain it in this pure ſtate, and unmixed, ſo 


that I was able to make ſeveral experi- 
ments with it, I now take the liberty of 
preſenting an account of them to Had 
TR . 5 


Fr. 


(a) If ih lixivium ſanguinis, the pre- 
paration of which is univerſally known, 
be expoſed for ſome time to the open air, 


it loſes its property of precipitating the 


iron of a blue colour; and the precipi- 
tate, thus obtained, is entirely diſſolved 
in the acid. Now, in order'to aſcertain 
whether the air had hereby undergone 
any change, I put ſome recently prepared 
lixivium into a glaſs veſſel, which was 
well ſealed with roſin; but ſome time af- 


terwards I found the incloſed air as before, 


and the lixivium ſanguinis unchanged; 
whence I conclude, THR the © colouring: 
matter 
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matter is not abſolutely ſimple phlogiſton *. 

It occurred to me, that the aerial wid, 

— which was not preſent i in ſufficient quan- 
tity in air. confined, as in the preceding 
experiments, but exiſts in a much larger 
quantity in the open air, might be the 
principal cauſe of the ſeparation of this 
colouring matter from the lixivium. (3) I | 
therefore filled a glaſs veſſel with aerial, 
acid, and poured a little lixivium ſangui- 

nis into it, carefully preventing the acceſs 
of the external aw. On examining this 
lixivium the day after, I found that my 
conjecture was _ founded ; for calx of 
iron, precipitated with this lixivium, was 
entirely ſoluble in acids. (e) I further 
tried, whether other acids had the ſame 
effect upon the lixivium ſanguinis. For 

_ this purpoſe I ſuperſaturated that pre- Ln 
paration with all the known acids, add 


ing afterwards a ſolution of vitriolated A, J 


iron to them; but neither did I now ob- 

tain wy precipitate. | 

| '$ 11. 
(a) I now inverted. my experiments; 

I mixed a little vitriolated iron with lixi- 
vium ſanguinis, which immediately rem. 
yellow ; I then Doane ſore of this mix- 
„ ture 

+ Le bleu de Pruſſe eſt un 3 de fer, avec 


|  ſarabondance de phlogiſtique. * Dict. de Me 
mique, 2de edition. 
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ture into a glaſs veſſel filled with 10 
acid. The day after, I poured this lixi- 
vium into a ſolution of vitriolated iron, 
then ſuperſaturated the lixivium with a- 
cid, and obtained a conſiderable quanti 

of Pruſſian blue. (Bs) To the ſame lixi- 
vium ſanguinis, in which I had diſſolved 
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a little vitriolated iron, I added of the 


I inſtantly obtained Berlin blue. 


other acids ſomewhat more than was ne- 


ceſſary for ſaturation; and, on mixing af- 


terwards a ſolution of vitriol with them, 
(e) I 
precipitated a folution of vitriolated iron 


with alkali, and boiled the greeniſh preci- 


filtered the lixivium. 


pitate for ſome minutes in lixivium ſan- 
guinis, which diſſolved part of it; I then 
This lixivium un- 
derwent no change, when expoſed to the 


Z open air, or to the aerial acid; it precipi- 


tated the ſolution of iron of a bie colour, 


- as well before as afterwards ; and although 


the lixivium was ſuperſaturated with acid, 
and ſome vitriolated iron was added, a 
very beautiful Pruſſian blue was obtained. 
Hence it appears, that the calx of iron in 
ſome manner fixes the colouring matter 


in the lixivium; ſo that neither aerial a- 


cid, nor any other acid, is capable of ſe- 
parating this matter from the alkali. This 
is likewiſe the reaſon why the colouring 
neutral ſalt, which is formed on boiling 

alkali with Pruſſian blue, does not o eaß⸗ 5 
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I loſe its power of precipitating iron of a 
blue colour, either by the action of the 
aerial or any other acid. (p) But if lixi- 
vium ſanguinis be boiled with a perfectly 
_ calcined calx of iron; (which I prepared 
for this purpoſe from vitriolated iron, by -- 
boiling it in nitrous acid, and precipita- 
ting with cauſtic alkali) no part of it is 
diſſolved; for if the lixivium be after- 2s oh 
wards ſuperſaturated with acid, and vitrio- 
lated iron added to it, no Pruſſian blue . 
obtained. The ſame thing happens, if 1 
ſuch a ſolution of perfectly calcined iron | 
be precipitated with lixivium ſanguinis, 
and ſome acid be afterwards added to it. 
Hence it likewiſe appears how much the 
ſmall quantity of phlogiſton, which the _, 
calx of iron retains in the vitriol, contri- 


butes to che fixing of . colouring mat- 
ter. 
$1 N 

(a) In order now to learn whither che 
colouring matter had gone in the experi- 
ments 5 1. A, B, o, I poured ſome lixi- 
vium ſanguinis into a glaſs veſſel, filled 
with aerial acid; it was kept well corked 
during the night, and the next day I fixed 
to the cork a piece of paper, that had been 
dipped in a ſolution of vitriolated iron, 
and then pencilled it over with a couple of 


"__ of a ſolution of alkah in water. 
R +: The 


SAR . 


The piece of paper was ſoon covered ich 
precipitated iron. A couple of hours af- 


terwards I took the paper again out of the 


veſſel, and beſmeared it with ſome mu- 


riatic acid, when, to my great ſurpriſe, I 


ſaw it immediately covered with the moſt 


beautiful Pruſſian blue. (B) The ſame 


experiment was repeated with lixivium 
ſanguinis, ſuperſaturated with vitriolic a- 


cid. This mixture was put into a glaſs 


veſſel, and the piece of paper treated as 
in the laſt mentioned experiment. (A) I 


here likewiſe obſerved, that the air was 


filled with the colouring matter; for the 


piece of paper became blue on applying 
muriatic acid to it. (c) Though acids 
expel this matter from alkali, a conſider- 
able quantity of it nevertheleſs remains 

in the lixivium ſanguinis aaron 
with acids; for the ſame mixture, remo- 
ved into another veſſel, imparts to the air 


the colouring quality, and that repeated- 


ly, according to the quantity of air. (p) 
When I applied upon the pieces of paper 
a ſolution of perfectly dephlogiſticared 
calx of iron, inſtead of a folution of vi- 


trol, no Pruſſian blue was formed ; but 


the muriatic acid diſſolved the calx entire- 
ly. This agrees * e 18 fad. in 
6 II. * 


uv. 
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abc now aware that acids: really: at- 
Pet” the alkali more ſtrongly than the co- 
louring matter does, I wiſhed to know 
what effect would be produced by diftil- . 
lation. (A) I therefore poured lixivium - 
ſanguinis, ſuperſaturated with vitriolic a- 
cid, into a glaſs retort, luted on a receiver 
cloſely, and diſtilled by a gentle fire. 
When about one-third of the maſs had 
paſſed over, I changed (;) the receiver, 
and diſtilled, till half of the remainder 
went over, (e) The watery liquor, which 
came over firſt, had a peculiar ſmell and 
taſte. The air in the receiver was filled 
with the fame colouring matter as the 
Lene (F 111.) had been; paper tinged 
with lacmus was turned red by this li- 
quor; but, upon diſcovering afterwards, 
by means of the ſolution of terra ponde- 
roſa, ſome vitriolic acid in it, I perceived 
that I could not depend upon this phæno- 
menon for any concluſion. I mixed with 
one part of this water a little phlogiſtica- 
ted calx of iron, or what comes to the 
fame thing, a little precipitate from vitrio- 
lated iron; and a ſhort time afterwards 1 
added ſome drops of vitriolic acid to it, 
by which I obtained a fine Pruſſian blue. 
_ .(D) Part of this water being expoſed for 
ſome hours to the open air, entirely loſt 
271 X 3 its 
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its colouring quality. .(z) The water ob- 
tained by the ſecond diſtillation (B) pro- 
duced the ſame effects as prac water mix- 


ed with a den vitriolic n 


Cho ec 
When 1 had thus diſcovered. the poſlibi- | 


 lity of obtaining the colouring matter in 


its greateſt purity, I proceeded to make 
ſome experiments, in order to obtain it 
ſeparate from the blue itſelf; and this with 
a view partly to procure a larger quantity 
of it than the lixivium yields; partly alſo 
to avoid the troubleſome calcinatian of the 
blood, and preparation of the lixi vium. 
This matter, though it may be ſeparated 


from the Pruſſian blue by diſtillation, yet 


it is thus mixed with ſo many heterogene 
ous particles, that it would not ſerve my 


purpoſe. On examining ſeveral ſorts of 


Berlin Lge. I found in them marks of 


ſulphur, volatile alkali, vitriohe acid, and 
volatile ſulphureous acid, which ſubſtan- 


ces are found as well in the lixivium ſan- 
guinis as in the lixivium of ſoot; and ad- 
here to the precipitate in the preparation 
of Pruſſian blue. On diſtilling one ſort 
of this preparation, I obtained in the re- 


ceiver a liquid, which had a ſmell of ſpi- 


ritus cornu cervi, precipitated vitriolated 


iron, and, on the addition of an acid, 


Was changed into Profan blue. In the 
neck 
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neck of the retort there was a ſublimate, 
which proved to be a kind of neutral ſalt, 
conſiſting of volatile alkali and volatile 
e acid; the air in the receiver 
Was full of aerial acid, volatile alkali, and 
the colouring matter. The remainder in 
the retort was black, obedient to the load- 
ſtone and yielded hepatic air with acids, 
Being unable by theſe means to attain my 
purpoſe, I reſolved to examine a little 
more cloſely a neutral ſalt known in che- 
miſtry, which is formed when lixivium 
tartari is boiled with à ſufficient quantity 
of Pruſſian blue. This ſalt conſiſts of the 
colouring matter of the lixivium, of calx 
of iron, and of alkali, and is eſpecially 
made uſe of for diſcovering 1 iron in mine- 
ral waters; but is not entirely to be de- 
pended upon for this purpoſe, as long as 
chemiſtry is unable to free it perfectly 
from iron; and this cannot be effected 
without decompoſing this ſalt, of which 
the iron is conſtantly a conſtituent part, 
and is the medium by which the colour - 
ing matter is attached to the alkali ($11. o). 
The lixivium ſanguinis is more to be de- 
pended upon for this purpoſe, though it 
likewiſe, as well as the lixivium of ſoot, 
ſhews marks of the preſence. of iron. 
Though I have mentioned ({ 1.), that on 
ſaperſaturating lixivium ſanguinis with 
8 vid, and chen adding vitriolic acid, 
R4 ; o 


„ Ss S AN os 
no ſign of Pruſſian blue is perceivec 


« 


as blood and ſoot contam a httle iron, 
there is no reaſon to be ſurpriſed that lixi- 
vium ſanguinis ſhould contain iron; 
whence it happens, that, in ſuch cakes, 


there may really appear ſome mark of 


Pruſſian blue, and this the more readily, 
if the calcined maſs be boiled in an iron 
veſſel. But if the vitriol be firſt put into 
the lixivium, and then an acid be added 
to it, a great difference is found with re- 
gard to the quantity of Pruſſian blue ob- 
tained. If a perfectly pure lixivium ſan- 

inis be taken, ſuperſaturated with an 


acid, and vitriolated iron be added to it, 


not the leaſt mark of blue appears. Such 
a pure lixivium is not obtained in the 
common way, but on mixing the colour- 
ing matter in its pureſt ſtare (F 2. with alk 
kali of tartar. 


f 8 
To return to the above emed neu- 
tral ſalt, I diſſolved an ounce of it in a 


glaſs retort in four ounces of water, add- 


ing three drachms of concentrated vitrio- 
lic acid (other acids produce the ſame ef. 
fe, but I prefer the vitriolic acid in this. 
praceſs), and diſtilled this mixture into a 
juted receiver by a gentle fire. As ſoon. 
as the maſs began to boil, it grew thick, 


from aa producion of a great quantity 


of 


4 


of pruſſian blue, which was' Sedans! 1 
perceived at the ſame time a ſmell, which 
penetrated through the lute, and perfectly 


reſembled the ſmell of water impregnated 


with the | colouring matter (Civ. c). I 


continued the diſtillation, till an ounce 
had paſſed: over into the receiver, and 


then poured the water containing the co- 
louring matter into a phial. The air in 
the receiver had likewiſe abſorbed this co- 

—_ matter, which I detected as in 511. 


The blue maſs remaining in the re- 
— J put upon a ſtrainer, and intò the — 


quid, which paſſed through, I put 
piece of vitriolated iron, in order to ee 
whether there was ſtill remaining any of 
the neutral ſalt undecompoſed. But no 
Pruſſian blue was produced, and thus the 
ſalt was decompoſed during the boiling. 
The blue which now remained on the 


filter, and was free from the neutral ſalt, 


J again boiled with lixivium tartari ; the 


ſolution was freed by filtration from its 
ochre of iron, and the maſs was then di- 


ſtilled a ſecond time, with the addition of 
vitriolie acid in exceſs. It now ſhewed 


the ſame phænomena as at firſt; for as 


ſoon as it began to boil, Pruſſian blue was 


again ſeparated, though in leſs quantity, 


and the colouring matter came over into 
the receiver. After one-third of the maſs. 


had 28 over, 1 added it to that obtain. 


ed 


—— or 
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ed by the firſt diſtillation, and then ſepa- 
9 the regenerated Pruſſian blue from 
its acid, which I again extracted by lixi- 
vium tartari, and then diſtilled it the 7 third 
time. Here I again obtained ſome blue, 
and it thus evidently appears, that, by 
repeated extractions and diſtillations, all 
Pruſſian blue mien at laſt be entirel y de- 
eee 776 
It is not Aibenlt to account pn ahe 7 
ries of phænomena that occurred in this 
whole proceſs. The neutral ſalt confiſts 
of alkali, a little iron, and the colouring 
matter; it is therefore a triple ſalt. Now, 
when an acid is added to chis ſalt, the co- 
louring matter, in conſequence of the 
ſtronger — * of acids for alkalis, 
muſt be expelled, which immediately, on 
account of its volatility, goes over into 
the receiver during the diſtillation. But 
as the acids are not capable of expelling 
this colouring matter from the iron, the 
calx of iron will contain as much as is 
requiſite for its ſaturation, or, what. comes 
to the ſame, as much as is requiſite: for 
the production of Pruſſian blue; and this 
18 = part which ſeparates from, the ſalt 


during ho diſtillation. If Berlin blue be 


1 by lime or terra ponderoſa, theſe 
extracts ſhow the ſame phznomena during 


en with NURS aid. i . 
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Af Profiddes — be ———— by volatile 
: b, a compound ariſes, which likewiſe 
conſtitutes a kind of triple neutral falt, 
conſiſting of volatile alkali, iron, and the 
colouring matter. With Vitriblie acid it 
ſhews the ſame phanomena as the ſalt of 
vr. If this neutral ſalt be diſtilled by 
itſelf, after having been diſſolved in wa- 
ter, che ſolution grows thick; in conſe- 
quence of the - ſeparation of Berlin blue, 


and a volatile alkaline liquor goes over 


into the receiver. If the diſtillation be 
continued till but little liquid remains 
with the Berlin blue in the retort, no 


more ſalt will be found in the retort, 


but all will have gone over into che 


receiver. The liquor in the receiver 


conſiſts of volatile alkali and the co- 
louring matter. It is not precipitated 
by lime- water; but vitriolated iron is de- 
compoſed by it, and, on adding an acid, 
nn tan blue is genurateck If a piece of 

+ dipped into a ſolution of vitriolated 


iron be ſuſpended in the receiver, this ſo. 


lation is ſoon decompoſed, the air of the 


alkali, If afterwards the fame paper be 


pencilled over with muriatic acid, it grows 
br 1 wed the a ng wth of the recei- 


ver 


ceiver being impregnated with volatile 
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ver be expoſed to the open air, it all eva- 
en EINE" n 1 water. eh 


on ſeneral nber l attempts 


to ſepaxate this colouring matter from the 
Pruſſian blue in a more commodious way, 
I found that calcined quickſilver afforded 


an excellent medium for accompliſhing 


this purpoſe. 


£2 | obſerved, that mercurius 


7 dulcis grew black in air impregnated with 


this colouring matter. 


The ſame thing 


likewiſe happened if it was put into the 
tinging water (S iv. c); and this water 
thence acquired an acid quickſilver taſte, 


Hence it was 


probable that this matter 


had united with the ſublimate in the mer- 


curius dulcis, or at leaſt with the calx, 


which is its baſis, and expelled the mu- 
_ riatic acid, which would give riſe to the 
acid taſte; and as quickſilver, in its me- 
tallic ſtate, is not ſoluble in muriatic acid, 
it muſt therefore ſeparate from it; and 
this is the cauſe of its black colour. 
I therefore boiled the liquor with corro- 
five ſublimate, and the mixture hardly be- 


7 


gan to boil, when the blue colour bad al- 


ready diſappeared. I then boiled calcined 
mercury or red precipitate with Pruſſian 


plue and water. 


The colour diſappeared 


entirely, and the filtered ſolution had a 
eng taſte of quckalver; 3 it contained 


eee e 


no 
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no iron, and, what is remarkable, it could 
not be precipitated either by acids, lime, 
or alkalis; but, by a long digeſtion with me- 

tals, the mercury was reduced to its me- 
tallic ſtate, by means of a double elective 
attraction. If the union of the colouring 
matter with metals be prevented, it be- 
comes free and uncombined, and may be 
eaſily ſeparated by diſtillation. This may 
be effected by means of an acid. After 

different trials, I found the following me- 
in os the beſt. 


* 


"4 IX. 


To two ounces of powdered Pru fan 
Hina and one ounce of calx of quickfil- 
ver, prepared by means of nitrous acid, 
I added fix ounces of water in a cucur- - 
bit; I boiled this maſs for ſome minutes 

with conſtant agitation, when ir aſſumed 


a yellowith grey colour. I then poured it 


| out on a filter, and upon what remained 
in the filter I poured a couple of ounces 
of hot water, in order to elixiviate the 

whole thoroughly. The {ſtrained mercu- 
rial ſolution was then poured upon an 
ounce and a half of iron-filings, free from 
ruſt, and contained in a glaſs veſſel, there 
being added three drachms of concentrated 


__ vitriolic acid. The whole maſs was well 


agitated, during which, in a few minutes, 
"6k was W quite black by the reduced 
quickſilver, 
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quickſilver, and thereby completely loſt 


its quickſilver taſte. It, at the ſame time, 


acquired the peculiar ſmell of the colour- 


ing matter. I left the mixture a few mi- 


nutes at reſt; then poured off the clear 


fourth part of it off into a well luted re- 
ceiver. Here I obtained the ſame colour- 
ing matter as from the neutral ſalt (S vl.). 
It is ſufficient to diſtil off one-fourth ; for 
this matter is much more volatile chan 
water, and goes over art, 


T9 


A ſlight veſtige of vitriol eaſily appears | 


in this (S 1x.), as well as in the preceding 
diſtillation of the neutral ſalt (F vi.) This 


little vitriolic taint muſt conſequently be 


- likewiſe ſeparated from the colouring mat- 
ter. I have remarked (S 1.), that aerial 


acid is capable of diſlodging this matter 
from alkali and lixivium ſanguinis. The 
ſame thing happens if this matter be com- 


bined with lime. It is therefore not dif- 


ficult to ſeparate the vitriolic acid from 
ir. I mixed a little pounded chalk with 
the diſtilled water impregnated with this 


matter, and diſtilled the maſs a ſecond 


time by a gentle fire. The vitriolic acid 


united during this proceſs with the chalk, 

and the colouring matter went over in its 

greateſt 1 180 In order to hinder, as 
much 


k 


* 


0 
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much as poſſible, the eſcape of this vola- 


tile matter through the da and in order 
to prevent the air in the receiver from ab- 


ſorbing too much of it, I make uſe of a 
ſmall receiver, pouring a little diſtilled 


water into it, and place it ſo that the 
greateſt part of the ere e during the 
operation, ſhall be immerſed in cold wa- 
ter. This matter has a peculiar, but not 
diſagreeable ſmell, a taſte ſomewhat ap- 
proaching to ſweet, and warm in the 
mouth, at the ſame time exciting cough. 


Of its nature and conſtituent parts, as 
likewiſe of its action upon other ſubſtan- 


ces, I ſhall ſpeak in the ſecond part of 


this diſlertation. 
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U . A me, my 45 rica 
to communicate to you my thoughts 
on Dr Weber 8 publication, entitled, The 
Nature and Properties of Lime and Cauſtic 
ws newly diſcovered. I cannot but 
onder, that the controverſy concerning 
fixed air and the acidum pingue ſhould not 
yet have ceaſed with you: That this acid 
is a mere chimæra, is acknowledged both 
by Dr Weber, and, I believe, by all che- 
| miſts: But it would appear that the Doc- 
tor wiſhes, by his phlogiſton, to ſupplant 

| fixed air, as this has Fapplanted” the aci- 
dum Pingue. Whoever is deſirous of at- 
tempting ſatisfactorily to prove atiy opi- 
nion in chemiſtry, ought to be thorough- 
+F acquainted with the bodies with which 
he makes his. experiments, and on which 
he reſts his propts : : But, when this know- 
ledge is wanting, how cafily may wrong 
concluſions be drawn! 1 57 do Bs 12 57 


I. 


„This ie a letter from Mr + Scheele to Mr Se of 
Stettin. The original was publiſhed in CRELL's . a 
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by any means flatter myſelf PO we are 
- acquainted ſo completely as could be wiſh- 
ed with the conſtituent parts of all bodies, 


but ſo much is certain, that all oily com- 


pounds, derived frem the animal and ve- 
getable kingdoms, yield, when they are 


entirely deſtroyed, an ee e prin- 
id in an elaſtic form, or 


the true aerial acid {to which the author 


„ * ＋ . 


aſſigns the old appellation, fixed air), more 
or leſs, or no humidity; as alſo, more 
or leſs, or no earth. Could Dr Weber 


decompound pure fixed air, and ſhew 


demonſtrably, that phlogiſton actually is 
one. of its conſtituent parts, his opinion 
would acquire much weight... Were this 
effected Ne ek it can never be 95 con- 


as much z as 15 I were to et that it 19 
ſome acid of a ſtronger nature. . The au- 


thor can by no means eſtabliſh, his opinion 


concerning the preſence of phlogifton in 


fixed air, by ſaying that the vapours 
of fixed air, extricated from chalk by mu- 
Tiatic acid, have a ſmell; fixed air ſe- 


parated from magneſia alba by vitriolic 


acid is inodorous, and the ſame fluid ex- 
pelled from lapis fuillus by muriatie acid 


has a | Rinking ſmell; and yet both theſe 
ſpecies 
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ſpecies of air coincide entirely with re- 
ſpe& to their principal qualities. Dr 
Black's experiments are ſo ſolid and con- 
vincing, that it ſeems to me impoſſible to 
form any objection againſt them. He has, 
indeed, puſhed his concluſion rather too 
far in faying, that the exploſion of ful- 
minating gold, and the increaſe of weight 
in metallic calces, prepared by heat, are 
owing to fixed air; but the chief diſcovery 
does not ſuffer from theſe miſtakes . Dr 
Weber cannot maintain, upon the autho- 
rity of his firſt and ſecond experiments, 
that crude calcareous earth contains phlo- 

giſton as a conſtituent part; for, in the 
Ref place, that which appears, is to be 
deduced from a ſmall refiduum of decay- 
ing mineral ſubſtances; and, in the fe- 
cond, ſaltpetre can be alkaliſed, by being 
kept long in a red-heat, provided ſome 
body be mixed with it to prevent its fu- 
fion. Neither will his opinion, that, in 
the diſtillation of crude calcareous earth 
(experiment 3.), the phlogiſton it con- 
tains paſſes over along with the moiſture, 
and precipitates the lime-water in the re- 
ceiver, eafily find admittance. Will any 


It is bur. juſtice to this great philoſopher, whole 
ſecures not only teach the principles of a ſcience, and 
the operations of an art, but contain likewiſe a ſyſtem 
of practical logic, that he never contended ftrenuoufly 
for theſe conjectures, and that he has long abandoned 
tour ©. 
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refleding ie readily + fuſer i to 


be Fe that pure phlogiſton parts 


from a body, without at the ſame time 
being in immediate contact with another 
body, for which it has a ſtronger attrac- 
tion. We cannot ſhew that water has the 


ſmalleſt diſpoſition to attract phlogiſton, 


conſidered in a ſtate of purity; and we 
find in general, that acids muſt be em- 
ployed as the means of effecting ſuch an 


union. The theory of Dr Black explains 
this precipitation ſo clearly, that nothing 
can be objected to it. When the author 


allows the lime- water to remain in the re- 
ceiver to the end of the proceſs, while 
there is at the ſame time an exceſs of 
chalk in the retort, he finds that the lime- 


water rediſſol ves the regenerated calcareous 


earth. Now, if we aſſume with him that 
phlogiſton in exceſs can diſſolye even crude 
calcareous earth in water, his phlogiſton 
muſt either be an acid or not an acid; in 
either caſe a few drops of nitrous acid 
muſt precipitate the ſolution, (he muſt 
grant this, as, according to his firſt expe- 
riment, nitrous acid is capable of attract- 
ing it from lime in the fire); but no ſuch 


thing happens. I have ſcarce any inclina- 


tion to advert to the 4th experiment, as it 

contradicts all experience. The fixed air, 
expelled by nitrous acid from a quarter 
of a Forma of calcareous earth, does not 
precipitate 


| 


ON CALCAREOUS EARTH. 341 | 


precipitate . more than a quart of lime- 
water. In the fifth experiment, the au- 
thor precipitates lime- water with an alka- 
line ſpirit obtained from horns; hut finds 
that the earth, after it has been dried, is 
lighter than the lime employed. It can- 
not be unknown to the author, that the 
fixed air, ſeparated from the alkaline ſpi- 
rit during the precipitation (for expreſs 
mention is made of an efferveſcence), 
has the properties of an acid, and can 
therefore diſſolve part of the lime. The 
lime diſſolved in this manner will not fall 
down, until a good quantity of alkaline 
ſpirit is added; and why is ſo much re- 
ee becauſe it is the cauſtic part on- 
ly of this ſpirit which effects a precipita- 
tion, as it has a ſtronger attraction for the 
ſuperfluous fixed air, which holds the 
earth in ſolution. His ſuppoſed reciprocal 
attraction has no place here. Alkaline 
ſpirit, obtained from horns and hoofs, 
ſhould never be uſed in exact chemical ex- 
periments. That from common ſal ammo- 
niac is the beſt for theſe purpoſes; and 
this is the reaſon why the author, after 
he had ſaturated: the 1 irit from hoofs 
with muriatic acid, and diſtilled the am- 
moniacal ſalt with Þirir of vitriol, obtain- 
ed at the laſt a volatile ſpirit in the recei- 
ver, which efferveſced with acids. Had 
we ae diſtilled pure but common ſal 
1 81 e Tz 3 ammoniac 
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ammoniac with oil of vitriol, his volatile 
ſpirit would certainly not have efferveſced 
with acids; But why did the ſpirit ob- 
tained by the author efferveſce ? becauſe 
it contained ſome oily matter, which was 
deſtroyed by the vitnolic acid on the ap- 
plication of the heat; as, during the de- 


| compoſition of oil, fixed air is always ſe- 


parated (let any one diſtil oil of vitriol 
with a little far he will eaſily diſcover 


fixed air in the receiver); and as it com- 
bines with the ſpirit driven over into the 
receiver, the ſpirit muſt of courſe effer- 


veſce with acids. That the vitriolic acid 


. ſhould remain in the retort, is owing ta 
its fixity, a property which it has in com- 


mon with other known acids, which are 
more or leſs fixed as the phoſphoric and 


arſenical acids, and ſedative ſalt. The au- 


thor certainly does not know, that a quan- 
tity of fixed air is ſeparated from coal du- 
ring its combuſtion, as being one of its 


conſtituent parts, otherwiſe he never would 


have related his 6th experiment. As the 
atmoſphere always contains ſome uncom- 
bined fixed air, what wonder that quick- 
lime ſhould return in time to crude calca- 
reous earth? Putrid vapours contain a far 
greater quantity of this fixed air, conſe- 
quently we know that phlogiſton muſt be 


combined in the air with ſome ſub- 
ſtance; ; for were it A: ſo that it 
could 5 


4 
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could uhtite; with lime very much que- 
ſtion, however, whether phlogiſton can 
unite with pure lime), it would much 
ſooner combine with pure air, for which 
it has a very ſtrong aitraction: But we 
know, that in this caſe the air becomes 
unfit for reſpiration, and therefore the 
earth muſt have long fince loſt its inhabi- 
tants. He thinks that the 1oth: experi- 
ment is fo clear and eonvincing, that no 
doubt can remain reſpecting his new doc- 
trine. But had he been better acquaint- 
ed - with. oils, he would not have looked 
on his experiment as incontrovertible; 
for as the vitriolic acid in ſulphur fixes 
the phlogiſton, even ſo does the fixed air 
mn oils fix the ſame principle. As, when 
we mix lime with ſulphur, phoſphorus, 
or regulus of arſenic, and afterwards ſe- 


2 thoſe inflammable bodies from the 


lime by burning, and obtain in the firſt. 
gypſum, in the fecond animal earth, 
and in the third lime combined with ar- 
ſenic: So alſo muſt lime, when linſeed 
oil is barned with it, exhibit a combina 
tion of lime and fixed air. With reſpect 
to the 13th experiment, I can afſure the 
author, that iron, diſſolved: in vitriolic a- 
_ cid, yields but very little faxed air; the 
air is moſtly inflammable. The author 
muſt not then compare this with that air 
e is extricated Sena chalk by acids; 
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for the inflammable air is formed ROT 7 
the ſolution of the metal in vitriolic or 
marine acid; but fixed air is preſent be- 
forehand in chalk. That the air which is 
expired from the lungs carries along with 
it fixed air, is abſolutely certain, on which 
account lime- water is precipitated by this 
air. Fixed air is actually a conſtituent 
part of the atmoſphere ;. and the more ex- 
actly the phlogiſton combined with it is 
ſeparated from it, the more pure air muſt 
make its appearance. Fixed air is alſo 
preſent in putrefying water. That the 
earth in lime- water is reſtored to its crude 
ſtate by phlogiſton, the author can nei- 
ther perſuade me nor any intelligent che- 
miſt. Had the author examined a little 
leſs careleſaly the precipitate. which ap- 
pears on pouring lime-water into human 
urine, he never would have pronounced 
it to: be calcareous earth, as in experi- 
ment 19. I can aſſure him that this pre- 
cipitate does not efferveſce with any acid, 
, but is animal earth, precipitated by the 
"phoſphoric acid in urine. The fame may 
be ſaid of the 2oth experiment, which the 
author made very unneceſſarily. No exact 
chemical experiments ſhould be made 
with the volatile alkali from putrid bo- 
dies. Other chemiſts, as well as myſelf, 
have obtained by ſublimation good ſal 
fa from volatile alkali ſeparated 


from 0 
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from ſal ammoniac by lime, and after- 0 


wards ſaturated with muriatie acid. Nei- 
ther is the fixed nor volatile alkali in neu- 
tral ſalts cauſtic; neither is the lime con 
tained in fixed" ammoniac, as it is called. 
Theſe ſubſtances are cauſtic only, in con- 
ſequence of being combined with a con- 
ſiderable portion of the matter of heat, * 
which ſeparates as ſoon as an acid is pour- 
ed on them, the acid having a ſtronger 
attraction for the bodies than heat. 
need not touch upon the 25th experiment. 
When the lime does not flake, it can only 
make the ley a little cauſtic; for, in the 
laſt caſe,” or when the ley is to be tho- 
roughly cauſtic, it muſt touch the corrocõ 
ſive ſublimate in all poſſible points. As 
the matter of heat conſiſts of phlogiſton 
and pure air, while metallic calces, prepa- 
red by heat, contain much heat, which 
muſt be keavied than phlogiſton alone, 
what wonder that a metallic calx ſhould 
be heavier than the perfect metal? Such 


a calx does not, as Dr Black ſuppoſes, con- 


tain fixed ivy When it is reduced by 
means of -charcgal, the fixed air is to be 
deduced from th \charcoal; and not from 
the metallic calx. As long as the author 
conſiders fixed air as phlogiſton and æther, 
he will eaſily be able to explain, why dry 
volatile alkali, abſtracted from a metallic 
n becomes cauſtic. But a prudent 

: chemiſt 
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much leſs will he reaſon ſo much at ran- 
dom; for, in this caſe, we have à double 
attraction, the fixed air, which is united 
with the volatile ſalt, and conſtitutes with 
it a kind of fal ammoniac, ſince it is a 
ſpecies of acid - the fixed air, I ſay, uni- 
ting with the metallic calx, as at other 
times it does with lime, and the matter of 


into miſtakes 


Z X 
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heat in the calx joining the alkali. In ex- 
periment 31. the author diſtilled fal am- 


moniac, prepared with volatile fpirit of 
urine and oil of vitriol, and he obtained 
an alkaline ſpirit, which efferveſced wich 


acids. I have repeated the experiment, 


with this difference, that I uſed ſpirit of 
fal ammoniac, and not oily ſpirit of urine 


for ſaturating the vitriolie acid. My Glau- 


ber's ammoniac melted during the diſtil- 


lation, and I obtained cauſtic volatile al- 


kali, which neither rendered lime-water 


reſiduum in the retort was vitriolic acid; 


He burns terra foliata tartari, or acetated 


vegetable alkali, and obtains a falt which 
efferveſces with acids- The injudicious 
and uninſtructed may indeed be eaſily led 
by ſuch experiments as this. 


He ſhould know that there are oily par- 


- 


ticles in Vinegar, and as if they were 


away, 


ſome of the ammoniac was alſo ſublimed. 
The goth experiment, too, proves nothing. 
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abs it would be no vinegar at all. 
Theſe oily particles, an eſſential part in 


all vegetable acids, are deſtroyed by the 
heat; upon which the fixed air, the other 


beer part of this out, and indeſtru - 


tidle in the fire, combines with the alkali; 
and what wonder that this elaſtic acid 
ſhould be Re by a ſtronger ? Experi- 
ment 34. is very eaſy. to be explained; 

(for if the author's aſfertions were admir- 
ed, calx of iron would have a ſtronger 
attraction for phlogiſton than nitrous acid). 
Alkalis, as well as nitre, when they are 


mixed with metals, or metallic calces, in 


order to prevent their fuſion, loſe their 
acids on a long continued calcination, and 
immediately afterwards the matter of heat 
unites with the alkalis, which i is rim Haley 
cauſe of their cauſticity. tl; 5269 
Lead is a metal which coritains very 
little phlogiſton; for I have obſerved ſcarce 


any ſenfible mark of liver of ſulphur upon 
ſtratifying it with vitriolated tartar in a 
cloſe crucible. Should vegetable alkali 
have reduced any calx of lead, this might 
have ariſen from the glue that the ley 


carried along with it, on being filtered 
through bibulous paper, or perhaps from 
ſome impurity adhering to the alkali or 

minium. Why is not a ſolution of lead 
reduced by alkali in the humid way? Ex- 
E To and 43- . out 
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very differently, when made by all 1 


| A eie eee by the late Mr Meyer him- 


ſelf, as well as by me; for cauſtic fixed 
alkali always precipitates a ſolution of cal- 
careous earth in a cauſtic ſtate. The au- 


chor here did not pay attention enough. 


Experiments 44. 45. and 46. are alſo in- 
ſignificant. According to the 47th, aſhes 
. to red-hot coals ſhould have loſt 


their phlogiſton. But, if ſo, Why do 


they efferveſce with acids? For, e 
to Me hypotheſis, the earths efferveſce, be- 
cauſe they contain phlogiſton. P. 137. 
and 145: the author mentions ſome phe- 


nomena, which, in his opinion, cannot 


be explained at all; as, for inſtance, that 
alkali does not totally precipitate vitriol; 
that vitriolated tartar does not entirely 
precipitate the ſolution of quickſilver; as 
alſo, that the mother ley of common galt 
cannot be completely precipitated by al- 
kaline ſpirit. But an intelligent chemiſt, 
accuſtomed to experiment, finds no diffi- 


culty in aſſigning the cauſes of phænome- 


na, to the author ſo incomprehenſible; but 
as they do not belong to the eng 1 


1 I paſs them over. 


Theſe obſervations will I hdd ak very 
worthy: friend, convince you, that the 
doctrine of Black is not only applicable 


to all the experiments, but that it will 


maintain its ground? in the principal points, 
an 
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and is conſequently true. Refer to the 
author's analyſis of ſea ſalt, and you will 
find (p. 160.) that Glauber's ſalt, toge- 
ther with the lime diſſolved by marine 
acid, are to be ſeparated by cryſtallifarion. 
In like manner, he ſuppoſes, (p. 167.), 
that Epſom falt and Glauber's ſalt are con- 
tained in the mother ley, together with 
calcareous earth, diſſolved by marine acid. 
He ſpeaks, too, of theſe ſalts at p. 175. 
Now, it has been known ſince the time of 
Neumann, that vitriolic acid, and the 
neutral ſalts into which it enters, ſeparate 
cCalcareous earth from the muriatic as well 
as other aas. | | 
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| - "HE EY following! a oh 
1 Mr Wenzel's doctrine of the affiniry 


of bodies, are not made with a view to 
detract from his merit, but to ſnhow both 


my attention to his valuable bock, and 


how neceſſary it is to repeat the experi- 


ments of others, when they do not coin: 


cide with the principles of chemiſtry. 

Page 9. That metals diſſolved in geld, 
are unchanged, and remain juſt in their 
former ſtate, is contrary to all experience 
in chemiſtry; which ſhews, that they loſe 


their inflammable principle during ny 5 


ag 
The politlos, that ſalts do t 
45 ale in folution, fails 1 in many caſes. 
336 10 r 


„The name of wr eben Mn Betis, Wn. 
man, and at preſent ſettled as an apothecary at Kaping, 
in Sweden, will ferve as a ſufficient recommendation 
to all his productions. The preſent remarks, though 


they have a reference only to Mr WenzePs Doctrine of 


the Affinity of Bodies, bear, like all his other works, the 
ſtamp of acutenefs and truth ; and as they are deliver- 
ed with proper candour, they rather do honour to Mr 


Wenzel, to whoſe merits I here ſubſcribe my teſti- 
mony. 'CRELL Chem, Fourn. th. E: 
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When powdered chalk, for inſtance, is 
boiled with Pruſſian blue, reduced likewiſe 
to powder; the former attracts the colour- 
ing matter of the latter, and yet chalk 1 18 
inſoluble in water. TE 20097 
P. 40. Mr Wenzel dves not . the 
decompoſition of vitriolated tartar right. 
For, if the ated -alkalis had not the pro- 
perty of combining with vitriolic acid in 
exceſs, the nitrous and marine acids would 
2 change vitriolated tartar nor Glau- 
ber's ſalt into acid neutral ſalts, and there- 
fore one ſhould never be able to pour, off 
the vitriolie acid from the cryſtals of nitre; 
but it is always combined with fixed al- 
kali, and cannot be epd by 7 ni- 
trous acid. Histo br gur at 
>Ri$452 1; have great Gale s in, be⸗ 
lieving, that cauſtic volatile alkali preci- 
pitates the ſolutions of lime and lead. 
Spirit of ſal ammoniac is always obtained 
when that ſalt is diſtilled with chalk and 
water. Simple experiments give ſufficient 
teſtimony in this caſe. > 
P. 54. Both alkaline ſalts have not an 
equal affinity for vitriolie acid. Pour oil 
Hof tartar, per deliquium, into a ſolution of 
Glauber's falt, and vitriolated tartar, will 
fall to the bottom in me. F Fool pe. a few 
minutes. Bo JC VC 
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P. 72. and 73. The inflammable air of 
| abs zinc and iron ſhould have been taken 


into the account in the weighing. 

P. 81. This earth of alum can ſcarce 
be without vitriolic acid ; for we know, 
that a part of this acid is very difficult to 
be ſeparated from it; and, on this ac- 
count, it could not attract any fixed air. 
Were the author to diſſolve his earth in 
diſtilled vinegar, and then to add a few 
drops of a ſolution of terra ponderoſa, 


the vitriolic acid would immediately ſhew 


itſelf, 


and a little earth, where does the quanri- 
ty of fixed air, which makes its appear- 


ance during their decompoſition, refide? 
This muſt contribute I much to their 


weight. . 7 

P. 133. The ſolution of magen . 
comes a little turbid on the addition of 
cauſtic volatile alkali. How, indeed, ſhould 


it be otherwiſe ? Since there is fora a 


triple ſalt, conſiſting of the earth, the vi- 
triolic acid, and the volatile atlas; and 
fince as 1 e of the earth muſt be diſ- 


engaged as the acid attracts of the alkali. 


If ſome Glauber's ammoniac be firſt add- 
ed to the ſolution of magneſia, no pre- 


cipitate will be occaſioned by the cauſtic 


alkali. — | 
Vor. I. Z F. 135. 


P. 98. If coals eem ift of phlogiſton | 
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P. 135. In my experiments, iron has ne- 
ver been precipitated, in its metallic form, 
from its ſolution in muriatic acid by 


| ZINC. 


P. 149. The calx . from the 
butter of antimony by oyſter-ſhells, is not 
a pure precipitate; but, aceording to my 
experiments, ſtill contains ſome muriatic 
acid. I could not accompliſh the dulci- 
fication of muriatic acid in the way men- 
tioned by the author. 
P. 155. If much nitrous acid be taken 

for the ſolution of quickſilver, and the 
whole be boiled together, the quickſilver 
is completely calcined, and then affords 
a white precipitate, on addition of ſpirit 

of fal ammoniac. The quickfilver in cor- 
roſive ſublimate is in a calcined ſtate; 
the black matter is nothing but exceeding- 
ly fine revivified mercury. = 

P. 177. It is ſaid, that platina is not 
precipitated by mineral alkali ; but al 
though many agree in this opinion with 
the author, a precipitation does actually 
take place. 

P. 248. As the neutral os. conſiſting 
of lemon j Juice and fixed alkali, is capable 
of diflolving iron, it is no wonder that 
alkali does not cauſe a precipitation. The 
ſame thing has been obſerved by the au- 
thor (p. 303-) concerning the folution of 
iron in tartar, and the reaſon is the ſame. 


P. 273. 
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P. 273. The want of fixed air is faid 
to be the cauſe why acetated lead, prepa- 
red from minium, does not cryſtalliſe ; 
but it is totally different. The author 
has not mentioned, that his ſolution, after 
he had introduced fixed air to it by means 
of his apparatus, became white, though this 
was really the caſe. This white matter in 
the ſolution of lead is nothing but calx of 
lead ſaturated with fixed air; that is to fay, 
He white lead. If this ſuperfluous calx 
is ſeparated from the ſolution, the com- 
ound of lead and vinegar will immedi- 
| 1800 cryſtalliſe; and this may be ef- 
fected by the addition of gum Arabic, 
or by adding more vinegar, in order to 
diſſolve the abundant calx of lead. Fixed 
air is ſeldom neceffary to bring the diffi- 
cultly cryſtalliſable ſalt to ſhoot. Too 
1 1 is attributed to this mild acid; and 
I cannot agree with the author in think- 


No ing that the exploſion of gold is owing 5 
W106" 


P. 286. It would be difficult to ſhew, 
that all the fixed air obtained by Mr La- 
voiſier came from the minium. Part, in- 
deed, does; but as we know that char- 
coal confiſts of phlogiſton and aerial acid 
or fixed air, to abide by the author's ap- 
pellation, I aſk, What becomes of that 
fired air, which thoſe particles of the 
e Charcoal 
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charcoal that part with their N 
to the lead, yield? Recent minium gives 


out much fixed air when it 1s > diſtilled 


with charcoal. 

P. 193. When SEALS of tartar, Mr 
W. mentions an inflammable earth, 
which is ſeparated on ſaturating tartar 
with alkali. But the tartar contains ſome 
calcareous earth, which, with the acid of 


tartar, conſtitutes a ſalt very difficult of 


ſolution; on which account, it falls to 
the bottom. Acid of tartar contains much 
oily matter, wherefore. a compound of 
that acid and lime muſt burn. 
P. 297. We obtain cauſtic alkali, and 


not a neutral ſalt, as the author affirms; - 
for the latter is obtained only when chalk 


is boiled with tartar ; in which caſe, it is 


not ſurpriſing that the cauſtic alkali ſhould | 


| 7 


chryſtalliſe on the addition of an acid. 


P. 366. It is ſaid that fixed air is the 
cauſe of the cryſtallifation of the neutral 


ſalt prepared from nitre and arſenic ; and 


as Mr W. could not have been acquainted 


with arſenic and its conſtituent parts, he 


is not to be blamed for GACeTTALDADE., fuch 


an opinion. 


P. 379. The fixing of ſn by cauſtic 
ſpirit of ſal ammoniac is truly remark- 
able. But it is certain, that cauſtic vola- 
tile alkall e contains ſome lime. It 


| appears 
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appears, when it is kept long in glaſſes 
that are frequently opened, in the form of 
a hard pellicle depoſited on the glaſs. Is 
it not this lime which adheres to the ar- 

ſenic, and fixes it? If not, and the expe- 
riment be exact, the problem is one of _— 
moſt difficult in chemiſtrr. 

P. 404. It is ſaid that volatile alkali ea- 
fily diſſolves precipitated magneſia; but 
the ſolution is entirely owing to the water - 


in which alkali is diflolved. The ſepara- 
tion of the earth, when the ſolution is ex- 


poſed to the open air, ariſes not from the 


evaporation of the volatile alkali, but from 
the eſcape of the aerial acid, which 
held the earth in ſolution in the water; 
for, from a pound of Epſom ſalt, diſſolved 
in 64 pounds of water, no precipitate can 
be obtained by pure potaſhes without boil- 
ing; but, when the air is driven off by 
boiling, the magneſia is obtained. 
P. 423. Fixed alkalis precipitate a ſo- 
* lution of filver prepared with volatile 
* alkali.” How is that poſhble? It is in- 
deed true that a precipitation takes place; 
but what a great quantity of fixed alkali 
muſt be added before all the ſilver is pre- 
cipitated. With what does the alkali com- 
bine? It has no attraction for the volatile 
alkali; and, without a new combination, 
it is impoſſible to conceive a precipitation. 
Saturate pure ſalt of tartar with abſtract- 
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ed vinegar, or even 3 nitrous 
acid, and you will find that the ſolution 
of ſilver yields ſome precipitate. I have 
never met with alkali which did not ſhew 
ſome veſtiges of muriatic acid. When 
the author comes to examine the precipi- 
tate again, he will not fail to recogniſe 1 it 
for luna cornea. 

P. 472. Mr W. has no doubt of the 
preſence of a great quantity of fixed air 
in nitre. For my part, I entertain many 
doubts whether fixed air can be obtained 
from nitre, and ſtill more, from nitrous 
acid. I have already obſerved, that a 
great deal of fixed air is procured from 
charcoal diſtilled with recently prepared 
minium; and the ſame thing holds when 
the phlogiſton of the charcoal unites with 


the acid of the nitre. Why is no fixed 


air obtained when metals are deflagrated 
with nitre? In this caſe, corrupted air is 
obtained, which does not precipitate lime- 
water. Moreover, only one: ſixth part of 
the air obtained from gunpowder 1s fixed | 
air; the reſt is corrupted air. 
P. 480. Mr W. maintains, after Beanme, 
that calcareous earth may be converted by 
a very violent fire into a vitriform earth; 
but in this point I can neither give credit 
to Mr Beaume nor r the author, 


Letter 
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Letter 8 Mr ScureL» to Dr Cana, 


1 have often prepared che coloweing neu- 
tral ſale, contained in lixivium ſanguinis, 
in the following manner: I extract Pruſ- 
ſian blue with thoroughly cauſtic fixed al- 
kali. To the liquor containing the ex- 

tract, after it has been filtered, I add high- 
ly rectified ſpirit of wine, upon which the 
ſalt falls in the form of flocculi to the 
bottom. With reſpect to every other 
method for the purification of the lixi- 
vium (thoſe of Scopoli and Weſtrumb 
not excepted), I am convinced that they 
are imperfect; for it is only neceſſary to 
boil a ſufficient length of time their ci 
low ſolution with vitriolic or muriatic 
acid, and Pruſſian blue will be ſeparated. 
My ſalt continues unaltered, even when 
expoſed to the open air; for the iron 
2 4 ſtrengthens 
Truth obliges me to mention, that three months 
before I received this letter, Mr Weſtrumb deſcribed 
the ſame experiment for purifying the lixivium ſangui | 
nis. I can ſay nothing further to 18 the priority 
of the diſcovery. CRELL. | | 
For an account of Mr Weſtrumb's nnd, ſee the 


notes on Bergman's Diſſer tation on Elective Attrac- = 
tions, p. 337. T. 


+ Mr Scheele means here the e propoſed 5 
Mr Weſtrumb, in his E/ay on the Conſtituent Parts of 
the Blood, and the lixivium ſanguims, (CrelPs Neueſte 
 Entaeck. ), and not that alluded to inthe laſt note. T. 


* 
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ſtrengthens the connection between the | 
colouring acid and the alkali, and fixes it 
ſo, that the aerial acid cannot expel it; 
which otherwiſe will happen in a few 
days, provided it be not combined with 
iron of ſome other metal in the colouring 
ley. I have not yet obſerved whether the 
tinging acid, for ſuch is the name which 
Profeſſor Bergman has beſtowed upon it, 
ſaturated with alkali or lime, will yield 
_ cryſtals? If you defire to know —_— the 
combinations and evaporations muſt be 
performed in cloſe veſſels, 
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| On the 2 f the Acid of Lemons * 


It has bithercs bat a matter of doubt, 


vrhether the juice of lemons could be re- 
duced to the form of cryſtals; for it ap- 
peared, from a great variety of experi- 
ments, that this juice, though evaporared 
to the confiſtence of a ſyrup, would not 
— into cryſtals. I was led to make 


ſome trials upon this ſubject, which I have 
communicated to our Academy of Scien- 
ces, and which point out the method by 
which I at length accompliſhed my pur- 


poſe. I conjectured at firſt, that the mu- 
cilaginous matter in the juice prevented its 
cryſtalliſation; on which account I mixed 
the inſpiſſated juice with ſtrong ſpirit of 


wine, and thus produced a coagulation of 
the whole. I then poured it out upon a 


filter, and evaporated the acid liquor 
_ which paſled through; but it could not 
be made to ſhoot by theſe means. 
I therefore concluded the great -quanti- 
ty of ſaponaceous matter, which the ſpirit 
holds in ſolution, is the impediment to 


cryſtalliſation. In order to ſeparate it, I : 


employed rhe ſame method that is follow- 
ed when the eſſential acid of tartar is to 


be obtained from cream of tartar. -I ſa- 


turated 


* Crell's Chemiſche Knnjlen, Th. 7. f. 3. 


| 
| 
k 
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turated the lemon-juice, as it was boiling 
in the cucurbit with pulveriſed chalk, the 
weight of which was obſerved ; the com- 
pound fell immediately to the bottom in 
the form of a middle falt, nearly delun⸗ 
bling tartariſed lime. The water, at 
bottom of which the precipitate lies, con- 
tains the ſaponaceous and mucilaginous 
matter, and the pure acid remains in com- 

bination with the calcareous earth. The 
precipitate is to be edulcorated with luke- 
warm water, till it appears colourleſs on be- 
ing poured off. The compound agrees with 
gypſum, in being very ſparingly ſoluble 
in water. There is next to be added to it 
a quantity of Engliſh oil of vitriol, dilu- 
ted with ten times its bulk of water, equal 
in weight to the chalk uſed for ſaturating 
the juice. This mixture is to be boiled 
in the cucurbit for a few minutes : When 
the whole has grown cold, the acid is to 
be ſeparated from the gypſum by means 
of the filter, and to be treated in the ſame 
way as the acid of tartar. It is however 
neceſſary to try, by evaporating the acid 
to the conſiſtence of a thin ſyrup, whe- 
ther ir {till contains any calcareous earth. 
This appears upon mixing a ſmall quanti- 
ty with oil of vitriol, as, in that caſe, 
there will be a precipitation of gypſum ; 
and it will be neceſſary to add more oil of 
vitriol to the whole quantity of acid, ”» 
| 0 
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the preſence of a ſmall quantity of lime- 
in ſolution totally prevents the cryſtalliſa- 

tion. The cryſtals will ſhoot juſt as well 
in a hot temperature as in the cold; and 
ſhould there be any ſuperfluous vitriolic 
acid, it will be found in the reſiduum. 
This cryſtalliſed acid of lemons cannot be 
changed by the action of nitrous acid in- 
to acid of ſugar ; but the ſaponaceous ex- 


tract may be totally converted 1 into that 
h. 


Diſcovery 


364 ON A SWEET MATTER. 


Dj ifeovery OY a rculiar il at volatile 
Matter, which is a conſiituent, part of er. 
preſſed Oils, and the Fat of Animals *, 


Several years ago, upon diſſolving li- 
tharge in olive oil, I obſerved a peculiar 
ſweet matter, diſtinct from the oil float- | 
ing on the ſurface, which, when inſpiſ- 
ſated and treated with nitrous acid, ap- 
peared to be a modification of the acid of 
ſugar. I have ſince more particularly ex- 
amined this peculiar phænomenon, and 
have diſcovered the ſweet matter, as well 
in linſeed oil, oil of almonds, and of 
rape; ſeed, as in oil of olives; and, ſtill more 
lately, both in hog's greaſe and butter. 
In my experiments, I made uſe of the fol- 
lowing proceſs: One part of pulveriſed 
litharge was diſſolved in two parts of ſome 
one or other of the unctuous ſubſtances 
above mentioned, and ſome water, the 
mixture being made to boil all the time. 
As ſoon as it was inſpiſſated to the thick- 
neſs of ſalve, the whole was left to cool, 
and then the water was poured off. The 
water is found to contain the ſweet mat- 
ter in queſtion; and it is to be evapora- 
ted to the conſiſtence of 1 If the oil 


or 


»VThis is 1 3 * taco part t of Crell's 
Chem iſche _— } P- 99. : 
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or fat be freſh, there does not appear any 
fign of diſſolved calx of lead, on addition 
of the vitriolic acid; but ſhould either 
the one or the other be old and rancid, 
ſome calx will then be diſſolved, and ſhould 
be precipitated by a proper quantity of 
vitriolic acid. If this inſpiſſated matter 
be ſtrongly heated, the vapours that ariſe 
will take fire on the application of a 
candle. In order to make it paſs over 
from the retort into the receiver, a de- 
gree of heat is requiſite, equal to that 
which muſt be employed for the diſtilla- 
tion of vitriolic acid. Half of the ſweet 
matter goes over unaltered, in the form 
of a chick ſyrup, and {till retains its ſweet 
taſte; what riſes. afterwards has an em- 
pyreumatic ſmell, and this is followed by 
an oil of a brown colour, which ' ſmells 
| like ſpirit of tartar. There remains in 
the retort a light ſpongy coal, which does 
not contain the ſmalleſt particle of lead. 
This ſweet matter cannot be made to cry- 
ſtalliſe; nor, when mixed with water, and 
ſet in a warm place, does it run into fer- 
mentation; for, after the mixture had 
ſtood for four months, tincture of turn- 
ſol did not undergo the leaſt change 
when mixed with it. It will mix with 
tincture of cauſtic vegetable alkali; though 
neither ſimple ſyrup nor honey. will do 
_ this; but BY; attract the alkaline ſalt 
from 
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from the ſpirit of wine, and then fall to 
the bottom, in the form of a thick mu- 


cilage. If nitrous acid be abſtracted from 


off this unctuous ſweet ſubſtance, it is at 

laſt, after many repetitions of the ope- 
ration, converted into acid of ſugar, and 
the nitrous acid is very much phlogiſti · 
cated. It would ſeem to follow, from 
theſe experiments, that the fweer marter 
in queſtion is combined with more of the 
principle of inflammability than 8 
and honey. 

I have alſo boiled licharge with olive - 
oil, ſeparated from ſoap by vitriolic acid, 
with the ſame reſult; for I here likewiſe 
obtained the ſweet matter. I likewiſe ſe- 

rated the oil from the common falve 
(Eng J. Simp. *) ; which muſt be done in 
con Thx of the laws of double attrac- 
tions. Let the ſalve be ſliced and rubbed 
in a glaſs mortar, with a mixture conſiſt- 
ing of eight parts of ſtrong ſpirit of wine, 
and one part of oil of vitriol. This white 
mixture is to be poured on a filter, 


and water is to be added to the liquor 
that 


* The author 1 means, ie the emploſtrum 
commune of the Pharm. Suecica, in which there is no 
ſalve with the denomination ſmplex. The empl. comm. 
is prepared from two parts of oil of olives, and one of 
| litharge, which are boiled over a flow fire, with con- 
tinual agitation, and the addition of a little boiling Wa- 
ter now and then, till they combine. Pharm. Suec. 


1779. p. 74. T. 
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that runs through, upon which the oil 


that was contained in the ſalve will be ſe- 
parated. I wiſhed to recompole ſalve, 


by boiling this oil again with licharge ; , 
bur it grew thick before-it could be made 
to bail. From the water, which I took 
care to decant, I obtained fome of the 


Feet matter ſo often mentioned, though | 


* n in ny {mall age 1 . 
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Teen from Mr Scneer.s to Dr Car“. 


It ame! a8 8 ho opinion ned, 


by many chemiſts and philoſophers, that 


fixed air is a combination of pure ar de- 
phlogiſticated air, with a certain portion 
of phlogiſton, is not yet ſo completely 
proved. Many rather ſuppoſe, that the 
pure air muſt be further dephlogiſticated, 
in order to become aerial acid; and that, 
when it is totally free from phlogiſton, 
it conſtitutes nitrous acid. Pure air, fit 
for ſupporting of combuſtion, is a kind 


of ſulphur, conſiſting of Phlogiſton and 


the matter of heat — 
In my Eſſay upon æther, I have dd | 

a great number of experiments made with 
manganeſe, ſpirit of wine, and acids. I 
have, at the ſame time, ſhewn, that ace- 
tous æther is never generated without the 
aſſiſtance of muriatic or nitrous acid. 
In your New Diſcoveries, (Part 8. p. 11. 
there is an obſervation on my method of 
preparing the flowers of benzoin f. Lime- 
Water 


% 


* Chemiſche Annalen. Th. . 


This obſervation comes from Mr Gren of Bern. 
burg, and is to the following purport : 

Mr Scheele's method of preparing flowers of ben- 
zoin, by boiling the reſin in lime-water, and then pre- 
cipitating them with vitriolic acid, is not without its 

I 
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water is directed in the Swediſh Pharma- 
copœia; but, in the original paper, (Tranf+ 
actions of the Royal Academy), I have men- 
tioned milk of lime; for the particles of 
the lime not only diſſolve the acid of ben- 
zoin, but prevent, in conſequence of the 
boiling, the gum from adhering to it, which 
happens when alkaline ſalts are employed. 
e 5: Am” EO, ; 


difficulties, ſince the precipitated acid of benzoin is 
mixed with the ſelenite that is produced, and it be- 
comes neceſſary to ſeparate it by boiling water; but the 
hot water that is requiſite for this purpoſe, diſſolves a 
_ conſiderable quantity of the ſelenite, by which the ſalt 
of benzoin is rendered impure, Mr Gottling has 
therefore propoſed (Almanack for Chemiſts, 1782. 
P. 157. J to uſe vegetable alkali inſtead of Iime-water ; 
no great advantage will reſult from this N as 
long as vitriolic acid is uſed for ſeparating the ſalt of 
benzoin from the alkali, as the vitriolated tartar is 
difficult of ſolution in cold water ; and therefore hot 
water muſt be uſed for the edulcoration of the ſalt of 
benzoin, which, at the ſame time, diſſolves a conſider- 
able portion of it. If then the vegetable alkali is to be 
uſed for the extraction, it will be neceſſary to uſe ſome 
other acid for the ſeparation, in order to form a ſalt, 
which cold water will carry off by ſolution, from the 
acid of benzoin. In order to extract this acid, I uſe 
mineral alkali. I boil ſixteen parts of benzoin, with 
two or three of the alkali, adding a ſufficient quantity 
of water: I then allow it to ſettle ; repeat the boiling. 
with freſh alkali and water; filter the ſolution. while it 
is hot, and evaporate it till it becomes a little thick. 
After it has grown cool, I add vitriolic acid as long as 
any falt of benzoin is ſeen to precipitate. I ſeparate 
this ſalt by means of the filter from the ley, which con- 
taing 3 ſalt, and edulcorate it with cold wa- 
RET. 8 
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IJ have by no means made uſe of the vi- 
triolic acid for ſeparating the ſalt of ben- 
zoin, but have directed the muriatic acid 
for this purpoſe; and in this manner are 
Hlowers of benzoin prepared here. 
There does indeed (as Mr Gren after- 
bg obſerves) take place, a ſeparation 
of mineral alkali, when Glauber's ſalt is 
boiled with unſlaked lime. We obtain, 
however, but a very ſmall quantity of 
cauſtic alkali; for the greater part of the 
Glauber's ſalt ſhoots again into cryſtals. 
If they be again boiled, ſome alkali will 
indeed be obtained, and, ſo on continual- 
ly ; but, With what immenſe trouble is 
this mode of proceeding attended? 
Concerning what Mr Hermbſtaedt has 
ſaid (Part g. p. 66.) on the ſubject of 
lapis infernalis, it may be remarked, 
that the dark colour of this cauſtic ariſes 
from copper; for even the fineſt filver- 
leaf contains copper, which is diſſolved 
at the ſame time; but, in the melting 
heat, the copper loſes its ſolvent ſooner 
than the ſilver, and being then in the 
ſtate of a calx, it acquires its natural dark 
colour; and for this reaſon it is that lapis 
infernalis is commonly black. If it be 
diſſolved in water, a black powder will 
remain behind, which 3 18 weak but calx : 
ah 5 LPEk | Þ 
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3 1 wine the e PL matter 
contained in various oily and fat ſub- 
ſtances (p. 364.), may be totally deſtroyed by 
repeated diſtillations. I have at leaſt ob- 
tained, after every rectification, a product 
_ reſembling ſpirit of tartar, and the ſweet , 
ſubſtance became every time more acrid 
and bitter. The ſtrong heat, which is ne- 
ceſlary in order to drive e 18 the cauſe 
of this deſtruction. T 
Mr Kirwan's experiments, wich! are 
| attend to prove that the aerial acid con- 
ſiſts of phlogiſton and pure air, ſeem li- 
able to ſome objections, as long as iron- 
filings are uſed for the revivification of red 
precipitate, and a burning-glaſs for the 
calcination of iron in pure air; for iron 
commonly contains ſome aerial acid. as it 
is more or leſs mixed with plumbago, 
and as this mineral conſiſts of phlogiſton 
and aerial acid . If cheſe experiments 
| A „ were 


»Chemiſche Annalen. St. 10. p. 328. 
5 Mr Cavendiſh has likewiſe made the ſame obſer- 
vation on this experiment; and Mr Kirwan, when he 
came to repeat the experiment himſelf, for it was not o- 
riginally his, as Mr Scheele ſeems to ſuppoſe, but Dr 
Prieſtley's, found upon diſtilling recent and clean iron- 

_ filings with red e or precipitate per ſe, in the 


proportion 
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were repeated with copper, they would be 
more convincing ; but the filings of cop- 


i muſt BY free from ny and all other 


ek on Dre HE BAY 


tion of two to one, that no aerial acid, nor any 


other air is produced, but the whole unites with the 


iron which is calcined, while the mercury paſſes over. 
(Journal de Phyſ. Abbt 1785, p. 146.) | 
Upon this Dr Metherie obſerves, that the appear- 


| ance of air depends on the quantity of precipitate and 


iron-filings employed. I have diſtilled, 5h he, equal 
quantities of theſe ſubſtances in a mercurial. apparatus; 
and a little air has appeared, which might probably 


have been that contained in the veſſels z it was however 


more impure than atmoſpheric air. The mercury was re- 
vivified, and aroſe into the neck of the retort. There 
was neither any extrication nor abſorption of air, and 
the neck of the retort was covered with a conſiderable 
quantity of moiſture ; the filings were calcined, and 
lime-water introduced i into the retort, was precipitated, 
On repeating the experiment, with two ounces of pre- 
cipitate, and 72 grains of filings, a quantity of air was 
extricated, which contained a little aerial acid, but cone 
ſiſted chiefly of pure air. T. 
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Upon THE RESEMBLANCE WHICH VE-· 
GETABLE ACIDS BEAR TO ONE ANO- 

THER, PARTICULARLY THOSE OF 

MousT AND SUGARF, By Dr CRELE. 


"HE acids that exiſt in the vegetable 5 
kingdom differ, in many reſpects, 


5 | from one another. They may be divided 


into the Es8ENTIAL, the FERMENTED, 
and the EMPYREUMATIC.. 


The effential are almoſt entirely pure, 
as thoſe of lemons, ſorrel, and ſorrel- dock; 
or but little altered by the admixture of 
other matters, as the acids of cherries, 
barberries, apples, unripe grapes, gooſe- 
berries, currants, tamarinds, Oc. They 
are ſo much covered, as to be hardly 
diſtinguiſhable ; in many ſweet fruits, when 
they are pe, in grapes, in various roots, 
3 „„ 


$ Chemiſche Anvalen, St: 7. p. 89. 

- The obſcurity and importance of this ſubje& would 
alone juſtify me in the eyes of the intelligent chemiſt, 
for adding this and the two following papers; but Mc 
Scheele has had ſo great a ſhare in the diſcovery of the 
new acids, that they form a peculiarly proper addition 
to his Eſſays. It was another ſtrong inducement with 
me to ſubjoin them, as they form an excellent ſupple- 
ment to what js ſaid, both by Beng mann himſelf in his 
Eſſay on Attractions, and in the Notes, $236; © 


as carrots, parſnips, in ſugar, c. Theſe 
latent acids become more evident, partly 
in conſequence of fermentation, by which 
almoſt all plants (a few, particularly thoſe 
which bear cruciform flowers, excepted) are 
made to yield vinegar, and partly by dry di- 
ſtillation. In the two laſt operations, all 
vegetables, however different from one 
another in taſte and other ſenſible quali- 
ties, ſeem to yield products very nearly re- 
ſembling one another. But however alike, 
on the one hand, the reſults may be, 
when different plants are treated in the 
ſame manner, the products, on the other, 
which are obtained from the ſame plant 
by different operations, are as widely dif- 
ferent. How different are the qualities 
of ſugar, when it is diſſolved in water, 
and left to ferment under proper manage- 
ment, till it is converted into vinegar, 
when it is diſtilled dry by itſelf “, and 

when the acid of ſugar is obtained by 
means of nitrous acid ? In order to be 
_ thoroughly convinced of this, it is only 
neceſſary to compare, in the two laſt caſes, 
the experiments made by Mr Schrickel 
and Profeſſor Bergmann on ee alkalis, 
„„ | LE and 


» SCHRICKE: Diſ. 5 Glibes ſaccharin. Soneteba ex 
fſacch. albi analyſi be ee, 7 770 . ue 1 
Gieſſæ, 1776. Th: | 
* 
+ Bergmann. Opa. vol. 1. p- 251. 
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i ka metals, with one another. I intend 


to treat, on ſome other occaſion, of the 
cauſes of the different products chat are 


obtained from the ſame plant, treated in 


different ways. I ſhall at preſent confine 
miyſelf to the extrication of the ſame con- 


ſtituent parts from different vegetables, 


when the ſame method is applied to each. 


The acid which paſſes over in dry 


qdiſtillation, along with an empyreuma- 
tic oil, is ſcarce perceptible beforehand, 


though it is procured from very various 
| plants. All vegetables that run into the ace- 


tous fermentation yield a vinegar, which 
has, in all caſes, the ſame” eſſential 


qualities. This gave riſe, in the minds 


of many chemiſts, to this very natu- 
tural conjecture, that the acid diffuſed 


through the whole vegetable kingdom, 


may be of the ſame kind, and the ſpecies 
may proceed only from che different pro- 
portion of oily and mucilaginous particles 
intermixed with it. Thus it is ſaid by 
Mr Morveau “, among others, that the 


acid baſis is probably the ſame in all 


plants, and only modified by the various 
conſtituent parts by which it is neutralt- 
ſed. Moſt chemiſts maintain, that vine- 
gar is the baſis of the eſſential vegetable 
acids: Others, as Mr Weſtrumb g, ſup- 


AAS. + 008” 


„ Elemens de Chemie Theor. et Prat. T. 2. P. 9. 
+ Neu. Entdeck., Th. 11. f. 109. 
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2 that the acid of ſugar, or rather *, 
as Mr Hermbſtaedt, that the acid of tar- 
tar conſtitutes the eſſence of the other ve- 


getable acids. We have not, I believe, 
facts enough to aſcertain this matter; 


neither do I think that, as yet, the caſe 


of two ſpecifically different acids, co- 


exiſting in one plant, has been conſi- 
dered; but their properties have been con- 
ſtantly deduced from one ſingle acid. 
This, however, ſeems frequently to take 
place: Thus, Mr Scheele was not able to 


LA convert the cryſtalliſed acid of lemons 


Pu 


into acid of ſugar, by means of nitrous 
i q | acid; though be perfectly ſucceeded in 
| effecting this with the ſaponaceous ex- 


tract, which accompanied the acid before 
xt was cryſtalliſed. Mr Hermbſtaedt, in ana- 
lying the juice of ſour cherries, obtained 
acid of ſugar with a middle ſalt contain- 
ing an exceſs of acid, which was proba- 
bly tartar. In order to anſwer this que- 
ion, it would be proper to enquire, whe- 
ther the conſtituent parts and the products 
of ſugar, and the conſtituent parts of wine, 
the pureſt ſource of vinegar, are in reali- 
ty ſo very much alike (as is taken for 


granted, and commonly dag to be 


proved 


bag Others hold the acid of ſugar to be an artificial 
product, and not a natural ſalt. . Sce Mr Wiegleb. 


Chem Ann. Th. 7. ſ. 12. and Mr Hermſtaedt N. nt- 


deck, Tu. 9. f. 17. 
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proved by too few circumſtances)? or, 


| Wherein they differ ? 


The firſt queſtion then would be, Whe- 


ther ſugar can be extracted from the cx 
preſſed muſt, in the ſame way as Mar- 
graaf obtained it from various roots? 


This admits of but little doubt, ſince the 
ſame chemiſt aſſerts, that he has obtained 


ſugar from very fine raiſins. Ir is, more- 


over, neceſſary to ſubmit this ſugar of 


wine, Or at leaſt the muſt, after it has been 


properly purified and evaporated, to a Wy 85 


diſtillation, in order to ſee whether theſe 
ſubſtances would afford the ſame products 


as ſugar ; and whether the acid that is ob- 


Re acts upon alkalis, earths and me- 
tals, in the manner which Mr Schrickel 


| has particularly deſcribed: with reſpect to 


his acid. The ſugar of wine, or the 


muſt, ſhould be . e with nitrous acid, 


in order to determine whether acid of ſa- 


gar can be obtained from it in equal quan- 


tity: I fay, in equal quantity; for ſome. 


of this acid may well be expected, as wine 


contains tartar, which, according to Mr | 


Hermbſtaedt, may be converted into acid 
of ſugar. On the other hand, a kind of 


wine, according to the proper way of 


proceeding, muſt be obtained from ſugar. 
Preſerve it carefully in veſſels, and take 


notice whether any tartar 1s depoſited 
from it. Another part of the fermented 


ſugar 


4 
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ſugar muſt be allowed to paſs into vine- 
gar, and afterwards combine the vinegar 
with all the common ſalts, earths and 
metals, in order to compare the effect of 
vinegar obtained from wine upon the 
ſame ſubſtances, and to determine how 
far both kinds of vinegar coincide. The 
firſt Kind of experiments with muſt, may be 
very eaſily made in countries that produce 
wine; the laſt, with ſugar, any one may 
make who has opportunity, patience and 
time. Theſe points, however, if they 
were clearly decided, would not furniſh 
an anſwer quite ſatisfactory to the que- 
ſtion. Concerning the circumſtances 
which it would be further neceſſary to 
aſcertain, I ſhall take the liberty of giving 
my ien, on ſome future occaſion. 955 


o. 
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On 157 5 on * A into 1 dof Tar: - 


lar, or of Sugar®, by the Same. TEE 


TT Wee already thrown out wide reflec- 


tions, both on the reſemblance between 


the acids contained in muſt and in ſugar, 
and on the difference between them. Now, 


when muſt has undergone the fermenta- 
tive proceſs, its acid appears under the 
two forms of vinegar and of tartar. Are 
both theſe acids newly generared by rhe pro- 


ceſs? or but one? or are they only —_— 2 


ted? To the production of tartar, fermenta- 


tion 1s not neceſſary; for, according to Rou- = 


elle (Bucquet Introd. a Verude des corps na- 
tur. T. 2. p. 177.), it may be procured 


from the juice of unripe grapes. Pure a- 


cid of tartar conſiſts, after diſtillation per 
e, of an empyreumaric acid, and the coal 
that is left behind of oily particles and 
calcareous earth (Bergmann de tubo ferrum, 


. ), may not then the acetous acid be 


mere acid of tartar, which did not meet 
with alkaline ſalt and earth enough with 


which it might combine, and become more 


fixed; but, on the contrary, attracted 
more ſubtile oily particles, and thus be- 


came more volatile. The fixed vitriolic acid 
is converted by phlogiſton into the ſulpmu- 


reous acid which is fo volatile, that the ace- 


tous acid may * its characteriſtic pro- 


perties, 
Chemiſche Sanaa St. 8. 85. 
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perties, from the want of fixed conſtituent 
parts, with which it might unite, 'may be 
deduced from the changes which it under- 
goes, when combined with fome fixed mat- 
ter, and then diſtilled. Acetated vegetable 
alkali (terra fohata tartari) yields, accord- 
ing to Mr Beaume (Chym. exp. et raiſon, 
T. 2. p. 21.), on diſtillation by itſelf, but 
218 8 of pure acid. All the 5 5 of che acid, 
employed for ſaturation, is totally deſtroy- 
ed, and the reſiduum, both in the retort 
and receiver, quite alkaline, juſt as the a- 
cid of tartar is almoſt wholly deſtroyed 
by dry diſtillation, the empyreumatic a- 
g cid. which is obtained, being very A 5 
According to Beaumé (J. 1. p. 315), if 
calcareous earth, egg-ſhells, for example, 
be diſſolved in Finegar, and the cryſtalli- 
ſed ſalt be diftilled, 52 of a red 44 very 
ſpirituous and inflammable fluid, that 
„ ſmells like empyreumatic acetous æther, 
and reddens tincture of turnſol, is got. 
This alſo ſhews the change that has been 
wronght, and che reduction of the ſtrength 
of the former acid. The acid in ſugar of 
lead is in like manner entirely deſtroyed 
by diſtillation ( /acquer”s Dict. vol. 1. p. 328. 
of the German eee It is ſtill fur- 
ther in confirmation of chis, that muſt, 
diſtilled even before fermentation, yields 
nothing but an empyreumatic acid, a kind 
of ſpirit of tartar. Whoever mall doubt 
of 


— 
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of che great difference, which the cloſe 
combination or abſence of earthy par- 
ticles occaſions in an acid, would do well 
ro compare lime combined with ſomewhat 


of an exceſſive portion of vitriolic acid, 


with the ſame acid uncombined (Beaume, 


1. c. p. 273): Let him at the ſame time 


imagine the earth to be ſo intimately com- 
| bined as to be inſeparable. In this man- 


ner, may, I think, tartar be conceived, 
fince, according to Bergmann's experiment, 


it contains calcareous earth ; but it is uni- 


ted with acid in exceſs, taſtes ſour, and is 


ſoluble. The contrary appears, when acid 


of tartar is completely ſaturated with lime; 
for the ſelenite is exceedingly difficult of | 


Aalen, and has ſcarce any taſte. 
Is it then a conjecture altogether 1 im- 


probable, that vinegar and tartar have for 


their baſis the ſame ſpecies of acid; and 
that this acid is only combined with a 
greater quantity of ſubtile oil in one caſe, 
and with more earth in the other? Will it 
not be poſlible to bring vinegar again in 
ſome meaſure nearer towards the ſtate of 
tartar ? In order to accomplith' this, we 


muſt endeavour to take away the fine vo- 


latiliſing phlogiſton of the former, to com- 
bine it with more fixed matter, and to re- 


ſtore its groſſer oil. The latter ſeems to 


de extremely difficult, nor will the for- 
mer be eaſily effecded. Mr Weſtru mb 


| 
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 {Chem. Ann. St. 3. /. 340. ), in examining 
whether vinegar did not contain acid of 
ſugar, added nitrous acid to it in various 
proportions; but he only produced a phlo- 
giſtication of the nitrous acid, and ren- 
dered the vinegar more free from phlogi- 
ſton. The properties of vinegar, ſo much de- 
phlogiſticated, elude, he adds, further exa- 
mination, as it would be impoſſible entire- 
ly to ſeparate the one acid from the other. I 
think, however, that this might have 
been done by vegetable alkali, lime and 
heavy earth. The nitrous acid, combined 
with vegetable alkali, would have ſhot in- 
to the ordinary hexangular cryſtals ; the 
acetous acid, had it remained unchanged, 
would have formed the difficultly cryſtal- 
liſable compound; and had it approach- 
ed to acid of ſugar, it would ſtill have con- 
ſtituted a neutral ſalt, that does not readily 
cryſtalliſe. Nitrous acid "FF formsdifficult- 
ly cryſtalliſable compounds, while the cry- 
ſtals vinegar forms with it are ſo little liable 
to deliqueſce, that they effloreſce in the 
open air *, The effects produced by theſe 
acids on heavy earth would have been di- 
rely oppoſite, the nitrous acid rang 


ſalts difficult of ſolution, the acetous ſuch +. 


as deliqueſce (Bergm. Op. vol. 3. p. 391.) 
But AL the latter have red to 
| the 


1 9 alfo \ pirit of wine would Nun nĩtra · 
ted from acetated lime. 
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che nature of acid of ſi ugar, tranſparent 
cryſtals would immediately have fallen 
down (l. c. p. 392.). I think therefore 
that one might ſeveral times diſtil off ni- 
trous acid from vinegar; and when the 


former, upon being newly added, yields 
no more red vapours, ſaturate with calca- 


reous or heavy earth, and ſeparate the ley, 
that will not ſhoot, from the cryſtals. The 
Nature of the ſalt, which does not con- 
tain nitrous acid, may be more certainly 


determined by its figure, or the effects of 


other ſalts, in conſequence of a double 
elective attraction. One might add freſh 
nitrous acid to the ſeparated ſalt, or to the 


whole mixture, without any ſeparation of 


the nitrous ſalt, till the earthy falt, which 
does not contain nitrous acid, be faturated. 
Were the vinegar unaltered, it would di- 
ſtil off; if it were convertetsi into acid of 


ſugar, it wouldgpot be diſlodged from the 


lime by nitrous acid. 


In like manner, diſtilled or Weſtendorf's | 


' vinegar, ſhould be ſaturated with chalk ; 
the compound ſhould be reduced to cry- 
ſtals, and then expoſed to as ſtrong a fire 
as it can bear without the expulſion of 
the acid, in order to ſeparate ſome of the 


phlogiſtic particles. Next, let it be diſ- 


ſolved, filtered, and ſet to cryſtalliſe again; 
*then ler it be treated with nitrous acid. 


The vinegar may, 8 by ſuch a com- 


35 | bination, 
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binatida, acquire more fixity; 73 that the 
nitrous acid ſhall be able to produce a 
greater change. Should it paſs over again 
in the form of vinegar, let it be combi- 
ned once more with calcareous earth, and 
let the foregoing experiment be repeated, 
in order to try whether ſome ſenſible 
change will not enſue. Should this me- 
thod fail, let the oppoſite be tried; endea- 
vour to add more groſs phlogiſtic matter 
to the vinegar; try to combine ſtrong 
de win 4 and that of Weſtendorf, with 
unctuous oils (Se Macquer s Dift. Th. 2. 
J 126. G. T.) as, for inſtance, with oil 
from tartar, by means of digeſtion or di- 
ſtillation; and afterwards it may be join- 
ed with calcareous earth. Thus we might 
attempt to bring it nearer to tartar, and 
again, by means of nitrous acid, to con- 
vert it into acid of ſugar. 


— 
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Extras 5 4 e from Dr Cnr, to Mr | 


 D'Axe: ET *. 


"The Fein Ks W ele much 


occupied in the inveſtigation of the na- 
ture of the vegetable acids; and the diſ- 
covery of their | conſtituent parts would 
certainly be. an highly intereſting event. 
I. think”, -I can ſhew that they may all be 
converted into one; and that this primi- 
tive acid is contiined. : in the pureſt ſpirit 
of wine. The following are my proofs : 


1. If the reſiduum of dulcified ſpirit of 


nitre be boiled with a large quantity of 
nitrous acid, care being at the ſame time 


taken to condenſe the vapours by a proper 


apparatus; and if the liquid which has 
paſſed over be ſaturated with vegetable al- 
Kali, nitre and terra foliata tartari will be 
obtained. If the latter be ſeparated by 
means of ſpirit of wine, the vinegar may 
2 be got by the ordinary proceſs. 
2. Upon boiling the reſiduum over again 
with nitrous acid, the ſame products are 
obtained. 'The oftener this proceſs 1s re-. 
peated, the leſs is procured of acid of ſu- 
gar, and at length no veſtige of it is to 
be found. 
3. If pure acid of ſugar, dh My 
formed, be boiled with twelve or fourteen '' 
Vor. I. . times 
Journal de Phyſique. Octob. 1785. p. 297. 
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times its quantity of nitrous acid, the for- 
mer diſappears, and the receiver is found 
to contain phlogiſticated nitrous acid, vi- 
negar, aerial acid, phlogiſticated air and 
in the 1 retort there remains a little calcare- 
ous earth. 15 
4. If acid of figar be boiled ith fix 
times its quantity of vitriolic acid, there 
are found in the receiver, vinegar, phlogi- 
ſticated vitriolic acid, aerial acid, and in 
the receiver pure vitriolic acid. 

5. By ſaturating the tefiduum of dulci- 
fed ſpirit of nitre with chalk, there is 
formel an inſoluble ſalt, which, on being 

treated with vitriolic acid, yields a real 
it conſtitutes cream COMET YT 
6. If the liquor, from which the tar- 
tariſed lime (tartareous ſelenite) was pro- | 
cured, be evaporated, there will remain a 
| Ark stoned matter, which yields, on 
diſtillation, empyreumatic acid of tartar, 
and a ſpongy coal. Hence, it appears, 
that ſpirit of wine conſiſts of acid of tar- 
tar, of water, and phlogiſton ; ſo that it 
is a native dulcified acid; and nitrous acid, 
on being mixed with it in moderate 
quantity, diſlodges the acid of r 
more nitrous acid be added, the acid of 
tartar is converted into acid of ſugar and 
1 and, hid ae: ney por- 
tion 


acid of tartar ; for, with vegetable alkali, 


* 
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tion of nitrous acid, the. acid of ſugar is | 


changed into vinegar. _ 


7. If one part of 1 of 7 bay —_ 


ther with one and one half part of man- 
ganeſe, be boiled with a ſufficient quan- 


tity of nitrous acid, the manganeſe will 
be almoſt entirely diſſolved, and vinegar, 
with phlogiſticated nitrous acid, paſs over. 


into the receiver. . 


8. If acid of tartar a manganeſe he 
boiled with vitriolic acid, the manganeſe 


7 


will be diſſolved, and vinegar, with 0 


triolic acid, be obtained. = ah 
9. When acid of tartar, e eee _ 
nitrous acid, are boiled togerher, the man- 
ganeſe is diſſblved, and vinegar, together 
with phlogi Modtes nitrous acid, is „ 
tained. 
1 If PEO of tartar and ſpi pirit 55 wise 
be digeſted together for ſe — months, , 
the whole is converted into vinegar, and 
the air in the veſſel becomes partly fixed, 
and partly phlogiſticated air. 


11. If ſpirit of wine be boiled with: x vi- 


2 


_ rriolic acid and manganeſe, it will be con- 


verted into ah and Re een 
air. 1 

12. Spire of wine, by being diſtilled 
u 8 of twenty times from off cauſtic ,, 
aka was changed into vinegar, and a 


conſiderable nee of water was ob- 


f . tained. troy Es 


5 b 2 > Hence 


— ow. 


4 


7 
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„Mende it follows, that the beide of tar- 


1 5 and ſugar, and vinegar, are modifi- 


cations of the ſame acid, as it contains 


more or leſs phlog iſton. The acid of a 


tartar has the greateſt quantity; the aeid 


of fugar, a little leſs ; and vinegar has the 
ſmalleſt quantity. In theſe experiments, 


it is neceſlary to employ nitrous acid and 
fixed alkali, without any admixture of ma- 


rine acid; otherwiſe the obſerver will be 


| led 1 into miſtakes] 


14. By diſtilling vicriolic: acid "CY off 
aide. an acid is obtained, which is 
alone capable of diſſolving gold, ier 
and mercury, very readily. | — 

The analyſis of camphor bins dook) en- 
tered: upon. By ſeveral diſtillations with 


red bole, a ſubſtance like an æthereal oil is 
obtained. 


It has all the properties of 
ſuch an oil, being ſoluble in ſpirit of 
wine, and ſeparable Ain on the e 


of water. 


On diſtilling dephlogiſticatas: nitrous 
acid eight times with camphor, a ſalt is 


obtained in the form of a parallelopiped, 


having an acid and bitter taſte, and 


changing the juice of violers and turnſol 


to red. This ſalt, when combined with 
vegetable alkali, aſſumes an hexagonal 
form, yields regular cryſtals, with foſſil 
alkali; and, with volatile alkali, conſti- 
tutes s partly eryſtalline PO and partly 


acicular | 
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acicular and priſmatic eryſtals; ; with 
magneſia, i it forms a white powder, which 
diſſolves in water. It diſſolves copper 
and iron. The latter ſolution yields, upon 
evaporation, a yellowiſh white powder, 
which is inſoluble. It likewiſe diſſolves | 
zinc, biſmuth, arſenic and cobalt. With 
manganeſe, it forms cryſtals, of which . 
the planes are parallel, and which, in 
ſome meaſure, reſemble baſaltes. It does 
not precipitate lime from the marine a- 
cid, a circumſtance, which, together with 5 
its effects on iron and magneſia, digin- 
gviſhes. it from acid of ſugar. 
According to Mr Weſtrumb's nah. £4 
a reſin may be obtained from the reſidu- | 
um of vitriolic æther, which contains vi- | 

triolic acid, yinegar, Glauber's falt, ſele- h 
nite, calcareous. earth, filex, iron, and | 
_ phoſphoric acid. ” 

Three varieties of zeolite have been 
Fee in the mountains of the Hartz, 
and the am or Wen Gothard 
in Switzerland. 

In Cornwall, two mines . been $ 

5 


— . "NN 


found, extremely rich in the new mine- 
ral or acid, tungſtein, which the experi- 
ment of Bergmann and Scheele have ren- 
| dered ſo famous. 

Pruſſian blue is half compoſed of iron, 
rer eee has A he 4 
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Mr Scheele has juſt diſcovered, that the 


falt obtained from urine, and known un- 


der the name of acidum perlatum, is not a | 
peculiar acid; but that it is only phoſ- 


Pphoric acid, diſguiſed by a ſmall quanti- 
ty of foſſil alkali, that is united with it. 
The analyſis is confirmed by ſyntheſis; 


for, by combining foſſil alkali, with phoſ. 


phoric acid, the author has obtained a true 
perlate acid. Morn ae Pop due, 15 31 l 6, 
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| Disszrrarion ip Prussia Boy. | 


F "T2111 WE TT IT, 
t ANF . 4 Fs re 2:97" nod; MAR 


(a 8 w__ ove be Wee e 
I œ directed in the preceding para- 
graph (ps 335-), appears to be neither acid 


nor alkaline; for it neither reddens pa- 


per dyed with lacmus, nor does it re- 


ſtore the colour of ſuch paper after it has 


been made red; but it renders turbid the 
ſolutions of Kap and hepar ſulphuris. 
(3) The ſame a mixed — fixed al- 
kali, produces a compound, 


louring matter, reſtores thę blue colour 
of paper reddened by an Sed If this 
compound be diſtilled to dryneſs, there 
goes as much of the colouring matter over 


as can diſengage itſelf from the alkali. 


The reſiduum is ſoluble in water, and 
the ſolution has all the Properties of the 


beſt lixivium ſanguinis. This ſolution is 


decompoſed b all acids, even by the aeri- 


al acid (G III.). (e) Combined with cau- 
| ſtic volatile alkati, it forms a kind of am- 
moniacal ſalt, which has the ſmell of vo- 


latile alkali, though the colouring matter 


be ſuperabundant in the compound. This 
A falt inſtantly riſes by diſtillation, and there 
| ” b 4 remains 


hich, though 
it contains a ſuperabundance of the co- 


6 
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remains nothing but pure water in the re- 


tort. I doubted at farſt whether this matter 


could enter into an union with the volatile 
alkali; but was ſoon convinced, -when I 
ſaw that the ſolution of magneſia in the 


-.- colouring matter was precipitated by vo- 


latile alkali. Beſides, this ammoniacal 
ſalt ſhewed tha ſame phænomena in the 
precipitations as the pure lixivium ſangui- 
nis does. (D) Magneſia, precipitated from 
Epſom ſalt by cauſtic volatile alkali, was 
found diſſolved in the colouring matter, 
after they had been allowed to ſtand to—-— 
gether Ar. ſeveral days in a well cloſed 
dada When this ſolution was expoſed 
to the apęn air, the magneſia ſeparated 
from it, on account of its greater elective 
attraction for the aerial acid, and formed 
on the ſurface of the water a pel ike 
that of cream of tartar. This ſolution 
was likewiſe decompoſed by alkahs and 
by lime-water. (E) This matter diſſalves 
but a very ſmall quantity of terra pon- 
deroſa :(barotes of Mr Morveau), which 
may be. afterwards. precipitated by vitrio- 
lic acid, and even by aerial acid. () Pure 
Clay, or the baſis of alum, . is not attack- 
ed by it. (0) Lime is diſſolved in a cer- 
tain quantity by this matter. The ſuper- 
abundant portion ſhould be ſeparated by 
means of the filter; and as the liquor con- 
tains, ——— the combined lime, the por- 
: | tion 
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eG itſelf is able to 1 


in order to free it from this, preciſely the 
ſame quantity of water, impregnated with 
aerial acid, is to be adde 


water. The colouring matter, thus ſatu- 


rated with lime, is to be filtered again, 


and then to be preſerved. ind a well cloſed 
bottle, in order to prevent the acceſs of 
a aerial acid. All acids, even the aerial, 


and the fixed cauſtie or pure alkalis, de- 
compoſe this ſolution. Moreover, i it be 


diſtilled to; dryneſs, a portion of the co: 
louring matter is diſengaged at the very 
beginning of the diſtillation Ken, the 


lime; and there remains, at the end of 


che diſtillation, nothing behind but pure 
lime. As it appeared to me that the colour- 


ing Matter Was, if I may ſay. ſo, completely | 


neutraliſed by the lime, in the manner 
juſt mentioned, (though this ſolution, as 

well as that of magneſia and terra ponde- 
roſa, ſtill reſtores the blue colour of turn- 


ſol which has been turned red), I reſol- 


ved to employ it, in preference, for pre- 


cCipitating all the metallic ſubſtances; and 
r EE) 


1 ſhall, nee _ 15 _ 5 


ref aha! by i ait vector" 
385 a No > nix lion dpi re a3 
fa (a) The 5 cokinrimagreaiſtve has no ſen- 


ible ation: either upon metals or upon 


metallic 


5 8 18 requilite. 
for precipitating an equal quantity of lime- 


4, 
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of a ſea-green colour, but at laſt changes 
to a blue colour. The other metallic ſo- 
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metallic ſolutions, except upon nitrated 
filver, which is precipitated in the form 
of a white powder; nitrated mercury, 
which is precipitated in the form of 2 


black powder; and the ſolution of iron 


in aerial acid, which is precipitated firſt 


lations undergo no change. 4B) This 
matter has a more ſenſible action upon 
the calces and metallic precipitates: 4 

the calces, however, are not attacked; =: ng 
it produces no effect upon the calces of 
platinum, tin, lead, biſmuth, iron, man- 
ganeſe, and antimony; as little does it 


act upon the acids of molybilzbacand: of 
arſenic. | The following are the phæno- 
mena which it preſents with the other 


metallic calces: Gold, precipitated by 


aerated alkali, becomes nd. From ſil- 
ver, precipitated by the ſame alkalis, it 
diſengages the aerial acid with a flight ef- 
fer veſcence, but the calx 1 
white colour. Ie diſſolves the c 


ſilver, and Yields cryſtals by means of a 


eſerves-'1ts 
Ix of quick- 


gentle evaporation. The calx of copper, 


precipitated by aerated alkali, effervelces, 
and aſſumes a faint citron colour. Calx 
of iron, precipitated from its ſolution in 


the vitriolic acid by the ſame alkali, ef- 


fer veſces, and aſſumes a dark blue colour. 
Precipitated cobalt ſhews ſome ſigns of 


. an 
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an efferveſcence, and changes into a 'yeb 
lowiſh brown colour. Calx of manga» 
neſe, precipitated from its too gs wo 
| aerated alkali, 1s Not een 51136125 
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The orteipiriiting liquor (F x1. 200 acting 
upon the metallic ſolutions by means of 
a double elective attraction, muſt preſent 
phænomena with theſe ſolutions: different 
from thoſe which the pure colouring mar- 
ter produces. | a) If a quantity of this 
liquor be poured into a well ſaturated ſo- 
lution of gold, the gold precipitates in the 
form of 'a white powder; but if it be 


added in exceſs, the precipitate will be 


rediſſolved. This ſolution is colourleſs, 
like water. The precipitate is not ſoluble 
in acids. (50 The ſolution of platinum is 
not changed. (e) Silver is precipitared 
of a white colour, and of a conſiſtence like 
that of cheeſe. If more of the liquor 
be added, the preeipitate is rediſſolved. 


This ſolution is not decompoſed either by ,, 


ſal ammoniac or by muriatic acid. T 


white precipitate is inſoluble in acids. 5 


(sv) Corrofive ſublimate ſeems to undergo 
no change on pouring this liquor into a 


ſolution of it, though it is really decom- 


poſed, being, of all che metallic calces, 


the only one which can be diſſolved by „ 


the colouring matter 6 XII. 3). (E) Mer- 
i cury 


_— 
* 


%, 


4 
A 
? 
n 
} 
” 
A 
YZ 
? 
1 
0 


396 ON'PRUSSIAN BLUE. 


cury diſſolved in nitrous acid, without 


the application of heat, is precipitated in 


the form of a black powder, which is re- 


duced mercury. (r) Tin diſſolved in aqua 


regia is precipitated of a white colour; but 


as the mixture gave out a ſmell very 


much reſembling the ſmell of the colour 


ing matter, I examined the precipitate, 
and found that it was nothing but the 


pure calx of tin ſoluble in s AG * 


The ſolution of biſmuth ſhewed the ſame 
phænomena. (a) The liquor alſo produ- 
ced the ſame effects upon the ſolution. of 
butter of antimony ; 600 as likewiſe upon 
the ſolution of well dephlogiſticated calx 


of iron. (x) Vitriolated copper, diſſolved 


in water, was precipitated of a yellow ci- 


tron colour. If more of the precipitating 
liquor be added, the precipitate will be 


rediſſolved, and chis ſolution; will be ca- 


it is white. The muriatic acid diſſolves 


the yellow precipitate completely; but it 
is again precipitated by water. (L) The 
ſolution of vitriol of zinc in water yields 


a hite precipitate, which is not rediſ- 


* 


* 


 lourleſs. This precipitate likewiſe. diſ- 
ſolves in volatile alkali without any co- 
Jour. If more of the ſolution of vitrio- 
lated copper be added, the precipitate like- 
wiſe diſappears, and the folution aſſumes 
à green colour. Acids diſſolve a portion 
of this precipitate, and what remains of 
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ſolved on adding more of the precipitating 
liquor; but it is ſoluble in acids. Theſe 
ſolutions. have the ſmell of the colouring 
matter, which latter may really be ſepa- 
rated from them by diſtillation. - (mM) Vi- 
triol of iron is firſt precipitated of a yel- 
lowiſh brown colour, which ſoon changes 
to green, and then becomes blue on the 
ſurface. Some hours afterwards the preci- 
pitate ſubſides to the bottom of the veſſels, 
and then the whole mixture turns blue; 
but, on adding any acid, the precipitate 
becomes inſtantly blue. If a very ſmall 
quantity of ee iron be put in- 
to the precipitating liquor, the precipi- 
tate entirely diſſolves, and imparts to the 
mixture a yellow colour (F 11. A, c). () 
From the ſolution of cobalt, a brown yel- 
lo precipitate is thrown down, which 
does not diſſolve on adding more of the 
precipitating liquor; neither will it diſ- 


ſolve in acids. (O0) Lead diſſolved in vine- | 


gar is precipitated in the form of a white 
powder, which more liquor does not diſ- 
ſolve; but, when well edulcorated, it is 
ſoluble in acids. If the ſolution be di- 
ſtilled, the colouring matter goes over in- 
to the receiver. 


I.) Vitriolated manganeſe ſuffers no o de- 
compoſition, 


S xv. 


eat 
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I mer by accident with a deny e 


able phznomenon : As I was one evening 


about to pour the liquor of the firſt diſtil- 


lation of the colouring matter out of the 


receiver into a bottle (& vi.), and a burn- 
ing candle happened to be ſtanding near 
the orifice, the air contained in the 
receiver inſtantly took fire, without, how 
ever, any exploſion. As long as the maſs 
continued warm in the receiver, (for the 
diſtillation was forced rather a little too 


much), I was able to inflame this air ſe- 
veral times, till at laſt it would no more 


take fire. As all the phlogiſtic ſubſtances, 
from the vegetable as well as animal king- 
dom, contain aerial acid as one of their 
conſtituent parts, I wiſhed to know whe- 
ther there was any of this acid contained 


in the colouring matter. I therefore filled 
a ſmall” retort half full with this latter, 
and, after applying a receiver, gave it 
immediately a pretty ſtrong heat. The 
receiver ſoon grew hot, and as it was at 
ide lame titne Hlled witk thick vapours of 
the colouring matter, I ſeparated it from the 


retort, and preſented to its orifice a little 


burning 1888 which I introduced 


i" Even 
„When we oaks uſe of a candle for this purpoſe, 


: we can never be ſure that the aerial acid does not 


992 


) 


* 


even into its cavity. The air in the 


wards poured ſome very clear lime water 
into it, which was immediately pre- 
cipitated. Hence it may be concluded, 
that the aerial acid and phlogiſton exiſt 
in this (colouring matter. But ſeveral 
chemiſts having aſſerted” that the Pruſ- 
ſian blue conſtantly yields volatile alkali 


retort, to which I adapted a receiver, in 
which I had put a little diſtilled water. 
J puſhed the fire till the bottom of the 


was over, I found that the water in the 
receiver contained colouring matter and 


receiver was impregnated with the ſame 
matter, and with aerial acid. What re- 
mained in the retort was black, and obey- 


ed the loadſtone. It cherefore appears, 


mable air. It is, therefore, better to uſe a little brin. 
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receiver took fire inſtantly. I after 


upon diſtillation, in order to verify this 
obſervation, I prepared on purpoſe ſome 
perfectly pure Pruſſian blue from vitriol 


of iron, and from the precipitating” K. 
3 th xo | 


| Ir. ats | 
BY diſtilled db Pruſſian bite in a glaſs 


retort was red hot. After the diſtillation 


volatile alkali, but no oil. The air in the 


that 


come either from the tallow or from the wick. I vas 


thus deceived ſeveral times, on ſetting fire to inflam- 


fone fixed upon the end of an iron wire. 


— 
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that the volatile alkali enters into the com- 
poſition of the colouring matter. I thought 
it, however, of importance to examine 
what phænomena the other metallic pre- 
cipitations, prepared with the ſame pre- 
cipitating liquor, would ſhew when diſtil- 
led in the ſame manner. (B) The yellow | 
brown. precipitate of cobalt (S x111. N) 
yielded juſt the ſame products as the pre- 
cipitate of iron. The reſiduum in the re- 
tort was black. (o) The yellow preci- 
pitate of copper took fire, and emitted, 
from time to time, ſlight ſparks. during 
the diſtillation. It yielded but a very 
ſſmall quantity of colouring matter; but 
much more aerial acid and volatile alkali 5 
than the precipitates before mentioned. 
There was likewiſe a ſublimate in the neck 
of the retort; but in too ſmall a quanti- 
ty for making experiments. The reſi- 
duum in the retort was reduced copper. 
(o) The precipitate of zinc ſhewed the 
ſame phænomena as Pruſſian blue. (E) 
The precipitate of filver yielded likewiſe 
volatile alkali and aerial acid, but chief- 
ly colouring matter. There was like- 
wiſe a little ſublimate in the neck of the 
retort, which contained ſome. filver- in 
combination. The reſiduum was re- 
duced ſilver. (r) The compound form- 
ed by the calx of mercury diflolved , 
| in the colouring matter, and e 
. a 1 
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Hſed (F xiI. 8), yielded, by means of hh 
ſtillation, a little of the colouring matter; 
but hardly any mark of volatile alkali. 
In the neck of the retort there was like- 
wiſe ſome mercury ſublimed, with a on 
tion of the original come 
(.c6) Hence I was diſpoſed to Een 
5 chat the conſtituent parts of the colouring 
matter were volatile alkali, and an oily 
ſubſtance. In this opinion I was the more 
confirmed, when I ſaw, that, on diffol- 
ving martial vitriol in ſpirit of hartſhorn, 
recently diſtilled, and adding to it mu- 
riatic acid, I obtained Pruſſian blue. 1 
however diſtilled oxes blood, till nothing 
more would paſs over into the receiver, „„ 
and the retort was red hot. I filtered the - ( 
liquor of the receiver, in order to ſepa- „ 
rate from it the empyreumatic oil, and | ; _ = 
then diflolved a little martial vitriol in it, . = 
and added a ſuperabundant quantity of 3 
acid; and thus likewiſe obtained Pruſſian 
blue. (u) I then reſolved to make ſeve- 
ral experiments, the principal purpoſe of | 1 
which ſhould be, to umte the volatile al- | f 
kali with ſome: oily ſubſtance. For this - 13 
purpoſe, I diſtilled a mixture of concrete 14 
volatile alkali. and unctuous oil; a mix- „„ | ; 


ture of the ſame alkali with a far; 
and, on another occaſion, with oil of tur- 
pentine; a mixture of quicklime, ſal ammo- 
niac and "ens 3 the ſame mixture with 
Fo L ́?[öW 8 oil 
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potaſhes, ſal ammoniac, and empyreumatic 


dil; the ſame mixture with axunge; but 


aerial acid and phlogiſton are ob 


all in vain. The liquors obtained in the 
receiver, which conſiſted of phlegm, mix- 

ed with volatile alkali and oil, never. 
yielded even the ſlighteſt mark of Pruſſian 


blue. Hence I concluded, that, though 
air ed 8 
very time any oil is decompoſed, it at the 

ſame time contains water intimately com- 


bined with the other conſtituent parts, 


5 


and that it is abſolutely neceſſary that 


this water ſhould be ſeparated from them, 


before a perfect union of the volatile al- 


kali can take place. We know that char- 
coal pow. der, brought into fuſion with 


fixed alkali, yields likewiſe a kind of lixi- 
vium ſanguinis, though weak. I digeſt- 


ed the colouring matter with concentrated 


4 vitriolic acid, and the mixture remained 


colourleſs. If this matter had contained 
any oily principle, the mixture would 


have become black or brown. Having 
reduced ſome pulveriſed blood, by calci- 
nation, to a coal, vis. the cefilioun in 


the retort ( xv. 0), I mixed with it an 


equal quantity of alkali of tartar,” and 
expoſed this maſs in the ordinary man- 
ner to a red heat, and thus I obtained a 


very good lixivium ſanguinis. It is hence 
ev nt that no oily matter is required 


5 e 
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| | oa Spade dylan the eee mat- "3 


r 8 


„ | A „ 
| - Laſtly, 1 wade the following. — — 


* ments, which convinced me of the truth 
15 of my concluſion. I mixed three table - 
0 ſpoonfuls of charcoal- powder, with an e- 
qual quantity of pulveriſed alkali of tar- 
tar, and put the mixture into a crucible. 
J filled another crucible with a like mix- 
ture, and placed both of them at the ſame 
time upon burning charcoal. I kept them 
red hot for a quarter of an hour, and 
then threw one of the portions, which 
was perfectly red hot, into eight ounces 
of water. At the ſame time, I put into 
the other half an ounce of ſal ammoniac, in 
ſmall pieces, agitated the whole briſkly 
together, taking care at the ſame time to 
puſh the ſal ammoniac down towards the 
bottom of the crucible, which I then a- 
gain placed in the fire. Obſerving, a 
couple of minutes afterwards, that — 
aroſe even then no more ammoniacal va=4; - 
pours, I threw the whole maſs, red hot as 
it was, into eight | ounces of water. 1 
no filtered the firſt lixivium, and trying 
it in the ordinary way, with vitriol of 
iron and acids, it yielded little or no Pruſ- 
ſian blue, (or atleaſt not any ſenſible quan- 
4 * but it would . have yielded 
A 
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a little, if the fire had been puſhed till the 
maſs ran into fuſion. I now filtered the fe- 
cond lixivium, and tried it in the ſame 
manner, with vitriol of iron, which im- 
_ mediately grew yellow, as if lixivium ſan- 
guinis had been added; and, on adding a 
ſufficient quantity of acid, the ſame phæ- 
nomena were obſerved, as the beſt lixi- 
vium ſanguinis would have produced, and 
a great quantity of Pruſſian blue was pro- 
cured. I mixed plumbago with the ſame 
alkali, and proceeding in the ſame man- ſ 
ner with ſal ammonaac, obtained a mid- il 

/ £-, dling lixivium.. From theſe experiments il. 
/ 9 \ it appears, that the volatile alkali is ca- | x 
I -pable of uniting with the carbonaceous 
matter, after it has been ſubtiliſed by a | 
p ſtrong heat; that it thus acquires the re- 

” 4 markable property of combining ſo firm- 
A ly with alkali of tartar, as to be able to 
LOND. ſupport the moſt violent degree of heat, -M 
19 (F x1. 83); and when this alkali is diſſol- | 
3 | ved in water, there is obtained lixivium | | 
ſanguinis, as it is called. It is now eaſy N 
to explain what happens in the diſtillation 1 
of Pruſſian blue, as well as of the other = 
above mentioned metallic precipitates, 'W- 

(F xv. Ar). In the diſtillation of Pra - 
ſian blue, for inſtance, the calx of iron 
attracts a portion of phlogiſton from tze © 

colouring matter. The aerial acid being MW. 

* diſengaged, muſt go over into the = = 

5 receiver 1 


= Ro ” 
5 * 
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6 * 
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receiver with the volatile alkali, which is 


ſet free at the ſame inſtant; but as the 
cal of iron in the heat of this diſtillation 
cannot unite with more phlogiſton, a por- 


ion of the colouring matter, not decom 
; — muſt likewiſe ariſe. If the calx of 
iron could combine with the whole of 


the phlogiſton, there would come nothing 
over into the receiver, but aerial acid and 
cmi alkali. In order to prove this, I 


neſe, finely powdered, ak” one part of 
_, Pulveriſed Pruſhan blue, and I obtained 
in the receiver nothing but aerated vola- 


tile alkali, without the n mark of co- 5 


| Touring matter. 


It may be *bſerved; 4. That i it is pro- 
bable that this matter may be made to af- 


ſume aerial form, though I have hitherto : 


Not been able to effect this. 
2. It - is remarkable, that our colowns: 


Ving matter, after it has united with the 


| diſtilled a mixture of fix parts of manga- 


4. 


## 


alkali, or with the lime, forms a men- 


ſtruum, capable not only of diſſolving 


metallic calces, but alſo of conſtituting 
a triple ſalt, which is not decompoſed 


Fe 


_ by the aerial acid, as happens with the 


_lixivium ſanguinis and the precipitating 


liquor, when expoſed to the free acceſs of 
air. Iron is not the only metal which 


has the property of fixing the colouring 


matter 8 11, o), the — quality belongs 


likewiſe 
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J cipitate the metallic calx. 


ted mercury, and aerated calces (& x11. A), 
rallic ſolutions by a ſingle elective attrac- « | 


tion. Now, as we know that Pruflianj 
blue 1s not ſoluble in acids, it naturally 


the ſolution of vitriol of iron. It may 


— 


likewiſe to o Ren e oe” 
bably to ſeveral other metallic calces; for 
if 4 theſe calces have been \ precipitated, | | 
a ſufficient quantity of precipitating liquor 
be added, in order to rediſſolve them, the 
ſolution remains clear in the open air, and 

in this ſtate the aerial acid does not pre- 


3- It is another remarkable circum- 
ſtance, that except nitrated filver, nitra- 
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this matter does not decompoſe . me- 


follows, that the colouring matter has 
greater affinity with iron than acids va 
notwithſtanding there is no cars mourns We 
perceived when this matter is mixed with 


not be an eaſy matter to give a ſatisfacÞ , 
tory explication of this phznomenon. 
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